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the paper on the metallic telegraph system 5 and, 
therefore, will not be given in detail here. In 
a general way it may be said that switches and 
meters are provided to connect the telegraph 
batteries to local apparatus, to provide either 
one-way or two-way service and to facilitate 
repeating to other telegraph systems. 

Capabilities of System 

Field tests over the New York-Pittsburgh 
system have shown that each telegraph circuit 
derived therefrom is or high grade, allowing 
signal speeds of 35 to 40 cycles per second. That 
is. with machine sending, it is possible to trans- 
mit 140 to ICO words per minute (five letters 
and a space per word each way over each 
telegraph circuit. Considerably higher speeds 
may, of course, be obtained by widening the 
frequency range assigned to each telegraph 
circuit. 

The New York-Pittsburgh system may be 
used in connection with a multiplex printing 
telegraph system and three printer messages 
mav then be sent simultaneously in either 
direction on each carrier circuit. Assuming 50 
words per minute as the working speed for each 
of the three printers a total of 1500 words per 
minute could be transmitted simultaneously in 
either direction over the ten circuits. 

A simple numerical example will indicate what 
is technically possible by the application of this 
type of telegraph system to toll cables. A toll 

s Metallic Polar-Duplex Telegraph System for Long 
Small-Gage Cables, Electrical Communication, \ ol. Ill, 
No. 4, 1925. 


cable 2 5/8 inches (6.7 cm.) in diameter contains 
about 300 pairs of No. 19 B. & S. gage (0.91 
mm.) conductors. Utilizing the phantom cir- 
cuits this gives a total of 225 four-wire circuits. 
Counting 30 messages in each direction per four- 
wire circuit it is evident that it is technically 
possible to transmit 6750 messages in each 
direction simultaneously. " 

The “break” feature of this system is satis- 
factory. It functions in a manner similar to 
that used with the metallic telegraph system. 
It takes about 0.1 second to transmit a “break" 
signal over a 1000-mile (1610 km.) circuit. 

Fields of Application 

It will be evident that while the foregoing 
description assumes that this system is applied 
to four-wire circuits, it could be readily applied 
to two-wire circuits by transmitting half of the 
carrier frequencies in one direction and the 
other half in the opposite direction. Further- 
more, if the impedance characteristic of the line 
could be reproduced with sufficient accuracy in 
networks to balance the line at the repeaters, 
the same frequencies could be transmitted in 
both directions and as many of them could be so 
transmitted as the natural “cut-off” of the line 
would permit. 

While the voice-frequency carrier telegraph 
system has been designed primarily for use on 
an ordinary telephone circuit, the system may be 
applied to carrier telephone or radio telephone 
channels without involving radical changes in 
either the telegraph system or the telephone 
circuit to which it is applied. 
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A New Keyboard Perforator for the Baudot Printing 
Telegraph System ^ .. j 


By A. E. THOMPSON 7 //v. 

European Engineering Department, International Western Electric Company 


T HE invention by Emile Baudot in 1875, 
of his multiplex printing telegraph sys- 
tem. marks one of the most clear-cut 
stages in telegraph history. The fact that in 
his native country, France, as well as in Great 
Britain, it is still in extensive use, and that 
modern multiplex systems have been developed 
on similar lines, is a tribute to the soundness of 
the principle it embodies. 

A new step forward in the* improvement of 
the Baudot system has been taken by Colonel 
Booth and Mr. Willmot, of the British Post 
Office, who have jointly invented an ingenious 
device which enables a Keyboard Perforator 
with only three rows of keys, together with a 
Keyboard lay-out in accordance with standard 
typewriter practice, to be used for the Baudot 
five-unit code. 

As the Baudot system in its usual form is 
well known to most telegraph engineers, it will 
only be necessary here, as a preliminary, to 
describe briefly its operating features in order 
to explain the principles and outstanding ad- 
vantages of the Perforator in which the new 
invention is embodied. 

The Keyboard in general use for manual trans- 
mission has five piano-type keys, and the alpha- 
bet is signalled by depressing these keys accord- 
ing to the table shown in Figure 1. -The first 
three fingers of the right hand control the keys 
1, 2 and 3, and the first two fingers of the left 
hand, the keys 4 and 5. The same permuta- 
tions are used for figures, and -for other symbols, 
as for the alphabet. This is made possible by 
an inversion mechanism in the receiving printer 
which shifts the typewheel into the desired posi- 
tion upon receipt of a control signal (“Figure 
space,” or “Letter space,”) much in the same 
way as on the ordinary typewriter. 

The mechanism by which the signal impulses 
are transmitted over the line is shown, dia- 
gramatically in Figure 2. The revolving dis- 
tributor brushes, DB, successively connect the 
segments of the outer ring to the adjacent con- 
tinuous ring, and thus to the line. Each of the 
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five segments on the outer ring is connected to 
a signaling key at one end of the line and to an 
electro-magnet in the receiving printer at the 
other end. The distributor brushes at the two 
stations are driven in unison and in phase, so 
that at every revolution the signaling keys are 
connected to the line at the same instant as the 
printer electro-magnets are connected to the 
armature of the receiving polar relay. 

As the keys normally rest against the nega- 
tive or “spacing” busbar, the armature of the 
receiving relay is held in the position shown, 
and the printer is not actuated. 



Figure 2 — Principle of Baudot Transmission 


When one or more of the keys are depressed, 
a permutation of five positive and negative 
impulses is transmitted to line, the correspond- 
ing printer electro-magnets are energized, and 
the desired character is recorded. 

With this method of transmission it is ijeeces- 
sary first to provide a warning signal, so that 
the operator may know at what instant to de- 
press the keys. Next, it is necessary to ensure 
that the operated keys do not rise again until 
the distributor brushes have passed over the last 
sending segment. These requirements are met 
by a “Cadence” mechanism. When the keys 
are depressed, they are held mechanically by 
five hooks, until the local brush passes on to 
the cadence segment CS. At this instant an 
electro-magnet in the keyboard is energized, 
and its armature releases the keys and gives a 
warning click to the operator. As soon as the 
local brush passes off the cadence-segment, 
the armature falls back and the keys which 
have been depressed are again locked. 

When automatic transmission is used, the 
five-key keyboard is replaced by a tape-operated 
transmitter and a keyboard perforator. This 


method of transmission has important advan- 
tages both from the standpoint of line economy 
and operator ouput. 

With direct keyboard transmission, every 
time the operator stops, to sign and “time” a 
telegram, the line is idle. With automatic 
transmission, however, as the operator no longer 
transmits direct to line, the actual traffic han- 
dled more closely approaches the theoretical 
traffic-carrying capacity of the system. The 
operators, moreover, are not required to per- 
form the mental task of translating the signals 
into the Baudot code and to set up the com- 
binations on the keyboard. As this work is 
done mechanically, the operators need only pos- 
sess typing skill and, therefore, instead of re- 
stricting the speed of the Baudot system to 30 
words per minute per channel, as is at present 
necessary because of operator limitations, it 
should now be practicable to increase the speed 
to 35 or 40 words per minute without imposing 
any additional strain upon the staff. 

The Automatic Tape Transmitter, Figure 3, 
consists essentially of five contact-levers con- 



Figure 3 


trolled by a paper tape previously prepared by 
means of the keyboard perforator. The opera- 
tion of the mechanism is -as follows: — 

When the local distributor-brush passes over 
the cadence-segment, the transmitter electro- 
magnet is energized and its armature first de- 
presses the five selecting pins SP, Figure 4, 
and then the rocker bar RB. The rocker-bar 
raises the pawl P, and thus rotates the star- 
wheel SIT, stepping the tape forward one char- 
acter. All the contact levers now rest against 
the “spacing” bus-bar. Immediately the elec- 
tro-magnet is de-energized, the selecting pins 


4 > 







are free to rise, but they can only do so if there 
is a hole for them to pass through in the paper 
tape. The pins which do pass through the tape 
raise their horizontal arms, HA, and their cor- 


Figure “1 — Automatic Tape Transmitter 

responding contact-levers, CL, are thus moved 
over to the “marking" bus-bar: the springs, 5, 
being stronger than the contact-lever springs, 
CLS. In this way positive or negative line- 
battery is connected to the five sending seg- - 


ments, and the signal permutation is trans- 
mitted to line in the mann er already described. 

The general appearance of the keyboard per- 
forator is shown in the photograph, Figure 5, 
and the novel feature, which it is one of the main 
objects of this article to describe, is that the 
machine can perforate two entirely different ar- 
rangements of the five unit code. The necessity 
for this is due to the fact that in the Baudot code 
the “Upper case” and “Lower case” characters 
do not correspond to standard typewriter prac- 
tice and, therefore, if each key controlled only 
one signal permutation, the figures would be 
scattered throughout the keyboard instead of 
appearing in proper sequence in the third row 
of keys. From an operating standpoint, such 
a keyboard layout would obviously have serious 
disadvantages. The difficulty could, of course, 
be easily overcome by providing an extra row 
of keys, but in the new perforator this undesir- 
able feature is avoided. 

It is also to be observed that each character 
is perforated across a tape only }J of an inch 
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wide, and as the feed forward for each is only tV 
of an inch, the Perforator is economical in the 
use of paper. 

Each operating key is mounted at the end of 
a pivoted key-lever, supported at its center by 
a spiral spring, Figure 6. Lying transversely 


When the “Figures” key is actuated, the car- 
riage is moved one-eighth of an inch to the right 
and the keys then perforate the tape as shown 
at F, Figure .7, as their key levers now have 
entirely different permutations of notches pre- 
sented to their lower edge. Thus the keyboard 



Figure 6 


beneath the key levers is a movable carriage 
in which five cede bars are mounted, their func- 
tion being to select the punches required to 
perforate the paper tape. The code bars are 
notched in such a way that every key lever 
operates a different combination of code bars. 
Furthermore, two different permutations of 
notches are allotted to each key lever, the one 
effective depending upon the position of the 
movable carriage. For example, when the keys 
are operated with the carriage in its normal or 
“Letters” position, the tape is perforated as 
shown at L, Figure 7. 


is capable of perforating two different arrange- 
ments of the five unit code. 

The code-bar carriage is mowed into the de- 
sired position by operating the “Letters,” or 
“Figures" keys, the levers of which engage a 
corresponding knife-edge mounted upon the 
frame of the carriage, Figure 8. The lateral 
movement of the carriage is controlled by a 
spring-mounted jockey-roller, JR, fastened to 
the carriage guide-rods, and shock is avoided by 
suitable buffers. Each code-bar is spring sup- 
ported and is carried by two horizontal links, 
HL, pivoted to one end of the carriage. This 














beneath punches not required to perforate the operated, the feed-pawl (inset. Figure 8). is with- 


tape. drawn out of engagement with the ratchet- r- 

Each punch is supported by a spring, PS. wheel, and when it moves forward again it 
One end of this spring is fastened to the punch- rotates the ratchet-wheel and thus advances the 
block, and the other end rests against a stop, tape in readiness for the next character. 

When a punch is forced through the tape its In the event of an operator’s finger slipping 

spring restores it as soon as the punch-hammer and inadvertently depressing two keys simul- 

is retracted. A sixth punch-pin, less in diam- taneously, it is possible to correct the tape. ' 

eter and longer than the others, is forced up- As more than the required number of selecting 

wards every time the punch-hammer is actu- fingers will in that event have been withdrawn, 

ated. This punch perforates the small feed-holes the tape will have been perforated with fewer 

near the center of the tape, which are required holes than the particular character requires. 

for the propulsion of the tape through the Per- To make a correction, a “back space” key is 

forator, and ultimately through the Trans- operated which disengages the feed-pawl from ^ 

mitter. The feed-holes are engaged by a the ratchet-wheel, by rasing the pin P, and 

star-wheel controlled by a ratchet wheel mounted then causes the back-space pawl to engage the 

on the same shaft. When the punch-magnet is star-wheel and thus to “step back” the tape. 
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The Multiplex Printing Telegraph System 


W. A. HOUGHTALING . 

_ Engineer, 

Western Union Telegraph Company 

T O some the thought of communication by tele- automatically and in proper sequence during each revolution 

graph brings to mind the common picture of ' e “ lstr ibutor brushes, to obtain several equal transmis- 

^ sions. 

a railway station with its telegraph key, and 4 -Electrically-operated printers at each end of the line 
clicking sounder. Few realize that methods have been a S( u °P en J tlI ?£ automatically and in proper sequence during 

developed which ,„per S .d. key ,v a „s m i,,io„ and sound 5gSS in SJUtT *** “ •*" h 

reception of messages, so that now messages are re- perforator 

ceived automatically in printed page form, readv for tu t 

delivery to the public. While the Morse key and . e P ertorator > use a to prepare the transmitting 

sounder play a great part in telegraphing certain classes taPe ,’ ’ S an lnstrument having an arrangement of keys 
of work, they have been replaced on most of the trunk slmi “* r t0 those of a typewriter and a series of five 
lines carrying large volumes of business. punches and a small feed wheel. These are so mounted 

Undoubtedly one of the greatest achievements in ^ 11 a narrow P a P er stri P or ' tape may be fed above 
the telegraph field in recent years is the development * he _P unches - A photograph of the perforator is shown 
of the so-called multiplex printing telegraph system ln Flg ' r * The depression of each key on the keyboard 
now used by the Western Union Telegraph Company se ects one or more of the five punches in accordance 
in the transmission and reception of over 70 percent Wlth the C ° de C0mblnatI0n of the designated key char- 
of its telegraph business between its main oberating and at , ^ Same time ener = izes a magnet which 

rooms throughout the entire country. The multiplex ^° rCeS 1116 S< T? ted P unch es through the paper tape pro- 

system provides a number of equal and independent d “ cmg a combination of holes transversely to the length 
transmissions or channels over a single telegraph wire ° f tape ' A SIXth P unch - smaller than the others, oper- 

3 ’ ates with every selection and perforates a small hole 






FIG. 1 — TAPE PERFORATOR 

The principle of the system is to utilize as much of the 
maximum capacity of the wire as possible, by distribut- 
ing the use of the line to several automatic-tape trans- 
mitters for equal periods of time and in consecutive 
order. 

The signals are automatically translated and 
lecorded in message form by means of telegraphic- 
printing -receivers at the receiving station. The num- 
ber of channels or transmissions obtainable depends 
largely on the length and type of the circuit. In 'the 
system as developed and shown in the photographs, 
from two to four simultaneous transmissions in both 
directions are provided. The basis of the system is: — 

‘ A duplexed telegraph line by means of which simultan- 
eous transmission in both directions is obtained. 

-— 1 wo synchronously rotated distributors, one at each 
cncl of the duplexed line, for the purpose of providing several 
transmissions and receptions during each revolution of their 
brush arms. 

3 Tape transmitters at each end of the line, operating 







FIG. 2 — THE TRANSMITTER UNIT 

along the center of the paper tape. This small hole 
is for the purpose of feeding the tape along as each 
character combination is perforated. 

transmitter 

The transmitter is provided with five small pins 
mechanically connected to five contact tongues, each of 
which moves between two screw contacts, one con- 
nected to a positive source of current and the other 
to a negative source of current. The tongues are each 
electrically connected to a definite transmitting segment U: 
on the distributor face-plate or commutator. An elec- 
tromagnet within the transmitter and operated from 
the distributor once every revolution permits the five 
pins to rise to the paper tape passing over them. Where 
there is a perforation in the tape the pin goes through T* 
and thus moves the connected contact tongue to the . 
marking curren t-co ntact screw. Where there is . g &y -s- 
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me pm 13 st °PP ed b -V the web of the tape 
. thG COnnected intact tongue remains on the spac- 
ng current-contact screw. A photo of the enclosed 
transmitter unit is shown in Fig. 2. 

the automatic control 

Another instrument known as the automatic con- 

lg ' 3 ’ 1S . an auxil iary or signaling transmitter 
hich operates in conjunction with the regular trans- 
mitter and performs its functions automatically, one 
o which is to stop the feeding of the tape through 
e transmitter if for any reason the operator does not 
Keep up with the transmitter soeed set hv the 


Flc - 4 DISTRIBUTOR motor and face plate 

or commutator is mounted on the front of the dis- 
tributor through which projects the shaft of the motor 
The motor shaft carries a brushholder and four pairs 
ot light contacting brushes. 

The face plate consists of four segmented and four 
solid rings. One segmented ring takes care of the 
receiving circuits for printing; one, of the synchroniz- 
ing circuits ; one,, of the transmitting circuits, and one 
is used for operating the local functions. Each solid 
ring is connected with a correspondmg segmented ring 
y means of one pair of the brushes referred to above 
to complete the circuit through the moving brushes. 
As the brushes rotate about the surface of the face 
plate the brush moving on the third segmented ring from 
the outside of the plate connects the various segments' 
to the line for transmission. As stated previously these 
segmerits are connected through the transmitter tongues 


the corresponding distant printer remains idle for s 
period until the tension of the tape is again reduced. 

his in turn permits the automatic-control 
to drop, so that the transmitter 
from the 
the tearin; 
at the distant end 


tape lever 
continues its operation 
previous point of interruption. In this way 
ig of the tape is prevented and the message 
J is not mutilated. 

Other automatic functions of the automatic con- 
trol are such -as to send combinations of bell Signals to 
the distant sending operator to indicate that it is "de- 
sired to have the message sent over again, or the tape 
leperf orated. When a signal is sent via the automatic 
con ro , the regular transmitter is stopped automatically 
during the transmission of the special bell signals and 
is automatically started again when the bell signals 
have been completed. 

DISTRIBUTOR 

The distributor consists of an impulse motor or 
LaCour wheel which is driven at constant speed by 
t ectrical impulses from an adjustable tuning fork. It 
consists of a rotor wheel made up of laminated sheets 
of silicon steel bolted together, having ten flat teeth 
cut on its periphery and four pairs of electromagnets nals from the 


oepicinuer, iy^o 
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these signals are passed through the segments of the 
first ring to the windings of relays in the receiving 
printer, each segment being connected to one of the 
five relays or selecting magnets in each printer. Two 
or more printers are used at each end of the line and 
one is shown mounted on the left end of the operating 



FIG. 6 — THE PRINTER 


table in Fig. 7. The fourth segmented ring operates 
each of the transmitter local magnets once per revolu- 
tion of the brushes and feeds the tape to a new com- 
bination of perforated holes in the' transmitting tape. 
It also sends a local impulse to the receiving printer 
for causing the printing mechanism to function after 
the selection of a character has been made. The second 
segmented ring is known as the correcting ring and is 
for the purpose of slightly retarding or advancing the 
brush assembly at the receiving station to keep the 
brushes in exact phase relation with those of the trans- 
mitting station. This correction is automatically per- 
formed by the signals themselves and is more fully de- 
scribed later. The distributor motor with its face plate 
is shown in Fig. 4, and the driving fork in Fig. 5. 

The distributor is equipped with a heavy, mercury 
filled flywheel, so as to prevent the rotation of the 
distributor motor from being “jerky,” which would be 
detrimental, for the reason that proper operation of 
synchronous apparatus requires steady rotation. This 
flywheel takes up the excess energy imparted to the 
motor during the short impulses and redistributes this 
energy over the interval during which no motion is 
imparted to the armature by the magnets. The wheel 
is filled with mercury, first, because of its great den- 
sity, and second, because of its viscosity. When the 
motor speed falls off, the mercury inside the flvwheel 
tends to continue to rotate, thus causing friction be- 
tween the mercury and the inside of the wheel. This 
frictional force tends to prevent the wheel from. chang- 
ing its speed. In the same manner, if the speed of the 
wheel tends to increase, the frictional force brought 
into action by the mercury opposes the change in 
velocity. 

■ The driving fork that furnishes the electrical im- 
pulses to drive the distributor motor is comprised of a 
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pair of vibrating tines with their associated contacts 
and a driving magnet. Once the tines of the driving 
fork have been set in vibration, by pinching the tines 
towards each other and then releasing them, they will 
continue to vibrate at practically a constant rate, due 
to the energization and de-energization of the driving 
fork magnet, controlled by the opening and closing of 
a pair of contacts operated by one of the tines of the 
fork. The other tine causes additional contacts to 
deliver current impulses at a uniform and constant 
rate to the driving magnets of the distributor motor. 

PRINTER 

The printer is an electrically operated instrument, 
which by means of electro-magnets, selecting mechan- 
ism and type bars, performs automatically all the func- 
tions of a typewriter. Each of the selecting magnets 
is connected to a segment of the distributor face plate. 
Fig. 6 shows a photograph of one type of printer used 
in this system. As may be seen from Fig. 7 the mes- 
sage forms used on the printer are printed in a con- 
tinuous roll of approximately 500 blanks per roll. 

The five selecting magnets control the movements 
of a group of five horizontal selecting bars, each magnet 
controlling a definite bar. Each bar has notches along 
its edge so designed and cut, that for any one setting 
of the five selecting bars, only one group of five notches 
will be in line vertically. This permits a definite verti- 
cal type bar lever to enter the slot formed by the aligned 
notches. As in the case of the transmitter magnet, 
once for each revolution of the distributor brushes an 
operating magnet in the printer is energized '‘locally 
from a segment of the local ring of the distributor face 
plate, and by means of a connecting link and printing 
bail, engages the selected type-bar lever that was per- 
mitted to enter the notches and causes it to print the 
letter. 

Immediately after the selected type bar has been 
engaged by the printing bail, and while the actual print- 



FIG. 7 — FULLY EQUIPPED OPERATING TABLE 


ing of the letter is taking place, a connecting link resets 
it by forcing it out of its slot again. Just as the oper- 
ating magnet completes its stroke the horizontal select- 
ing bars are reset ready for the next selection. 
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OPERATION .4 

Briefly the operation of the system is as follow! 
e message is prepared on the keyboard perforator 
e operator, producing a perforated paper tape 
’eforatums being in accordance with a definite chi - 
code combination, as the fascimile of the per- : 
ed tape in F,g. 10 shows. This tape passes directly 
perforator through the automatic transmitter 


tor r , ^ taWe are m ° Unted the d «stritu- 

and he 106 r yS ’ the dUp,exing a Pr ,aratus . meters 
and the tuning or driving fork illustrated in Fig. 8. 

ie cabinet shown at the bottom of the table contains 
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ROOM OF A TELEGRAPH OFFICE USINP 
MULTIPLEX PRINTING SYSTEM 

■ and marking current equivalents of the 
unperforated combinations are set up 
or segments and passed over the line by 


aflWt 3ldlI °n ana wil 

the on l r rr Pnn T S6leCting “■*»* and ^ust 

f , ,° [ unctl0n for the character corresponding 

for each P tra C > - mPUlSe - ThiS ° Perati ° n is the sa ™ 
and f ? transmitting and receiving position or channel 

and takes place on each of the several positions during 

one revolution of the brush arms of the distributor 

“Thr, » de t S , lgnat ‘° nS Sh0wn in Fi S- to as “Citv” and 
Ihru on the upper case position of the letters' F and 

espectively are for the purpose of controlling switch- 
ing mechanism m the printer of an auxiliary device 

desired V re P erf -ator which may be us^d when 
• If a group of messages are to be delivered 
from the terminal at which they are received, the “CitvS 


fig. 8 — distributing table 

the fuses, switches, resistances, etc., for the various 
circuits between the distributor table and the operating 

rnn A Ph ° t0 f raph of a section of a main operating 

tinnT m a J^ eSr ^ h ° ffiCe showin ? multiplex installa- 

in Fifrr W !, th . bdt conve y°r equipment is shown 

tribu n‘ t M W n ° ted fr ° m Fi &- that the dis- 
butor tables are provided with two distributors, each 

dnven by i ts ow lndividua] fork It is the practice 

o equip the sets for two distributor operation on long 
egraph circuits. One distributor takes care of the 
ransmission and the other of the reception. It is pos- 
sible by this method to transmit at one speed and receive 
at another. 


UPPER CASE - ? ; 3 3 g 
LOWERCASE A 3 C 0 E F 


• ^ HARA CTER code combination as PUNCHED by the 
perforator 

combination is perforated preceding that ’ group and' 
printer then functions normally to print the mes- 
sages ready for delivery. Should there, however, be 
messages for a point beyond that terminal, the “Thru” 
combination may be perforated preceding such mes- 
sages which will result in the reception being switched 

T. the f lnter t0 the re P erf omtor and the message 
*nll then be recorded in perforated tape form.' This 
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perforated tape may then be inserted in a transmitter 
' on another circuit and retransmitted to another point 
without further preparation or manual handling. 

In Fig. 11 is shown a theoretical schematic circuit 
diagram of the entire system. For clearness the face 
plate or commutator is shown in its developed form. It 
will be noted that only two of a possible four of the 
receiving printers are shown at one end of the line in 
schematic form and connected to the receiving ring. 
At the other end of the line two corresponding trans- 
mitters marked “XTR-‘A’ and XTR-‘D’ ” are likewise 


of four messages at the same time, we actually transmit 
a character of each message during each revolution of 
the distributor brushes, in rapid succession. The dis- 
tributor is in fact a switching device which automatic- 
ally connects the telegraph wire in consecutive order to 
each operator’s position so rapidly that it appears to 
be a simultaneous operation. Thus, when the rate of 
transmission is sixty words per minute for each trans- 
mission, each of the four operators has the use of the 
line wire six times during each second. 

The principle of duplexing the wire makes possible 
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FIG. II — SCHEMATIC DIAGRAM OF THE MULTIPLEX CIRCUIT 


connected to the sending ring of the distributor. Two 
other transmitters, XTR-‘B’ and XTR-‘C’, also in sche- 
matic form are shown but their tongue connections to 
the segments are omitted in the diagram. 

By the arrangement shown and the use of the 
duplex method it is possible to transmit over one tele- 
graph line as many as four messages in each direction 
at the same time, the messages being automatically re- 
ceived on the electromechanical printers in typewritten 
characters on a telegraph blank ready for delivery to 
the person to whom it is addressed. While we speak 


simultaneous transmission in each direction. Briefly, 
this principle is to make the line relays at each station 
non-responsive to the signals transmitted from its own 
station but responsive to the signals from the distant 
station. This is done by providing the relay with two 
equal windings and connecting one winding to the real 
line and the other to an artificial line and causing the 
transmitting current to pass through these windings 
in opposite directions. The artificial line is then ad- 
justed to practically the same electrical characteristics 
as the real line, which produces what is known as a 
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balanced condition. The transmitting current passing 
through the relay windings in opposite directions pro- 
duces no effect upon the relay and it therefore does 
not respond to the signals leaving that station. The 
current received from the distant end, however, which 
passes through only one winding of that relay, causes 
it to respond to the distant transmission. In practice, 
the sending and receiving currents in the line relays are 
more complex but the resultant remains the same as 
outlined above. 

It can be readily understood that to be able to re- 
ceive the various messages correctly and upon the 
corresponding printers, the speed of reception must 
equal the speed of transmission, that is, the two sta- 
tions or terminal offices must operate in synchronism. 
One of the characteristics of a tuning fork is that once 
set in motion, it vibrates at practically a constant rate. 
This is taken advantage of by mounting contacts on 
the vibrating tines of the tuning or driving fork and 
causing these contacts to deliver current impulses at a 
uniform and constant rate to the driving magnets of 
the distributor motor, thereby causing the distributor 
brush arms to be rotated at a constant rate of speed, 
the rate depending upon the position of a pair of 
weights which are movable along the tines of the driv- 
ing fork. 

In actual practice, however, instead of endeavoring 
to run the two distributors at exactly the same speed, 
it is customary to adjust the movable weights on one 
of the driving forks, so that the speed of one distribu- 
tor is slightly greater than that of the other, and the 
brushes of the faster distributor are then retarded at 
periodic intervals, without altering the constant speed 
of the distributor rotor. This is accomplished by em- 
ploying the received signals themselves to operate a 
correcting relay which in turn furnishes correction im- 
pulses to operate a mechanical corrector, located on 
the faster running distributor, at such frequent inter- 
vals as to keep the distributors within very close speed 
limits. The mechanical corrector is uesd as a connec- 
tion between the motor shaft and the shaft that carries 
the distributor brushes. Its function is to rotate one 
shaft with respect to the other when the two distribu- 
tors depart slightly from their synchronous relation. 

It will be noted from Fig. 11 that the correcting 
relay operates in a local circuit from the contacts of 
the main line relay, and it in turn controls the operation 
of additional relays in the synchronizing unit (shown 
as “SYN. UNIT” in the diagram.) One of these re- 
lays controls the circuit of the magnet of the mechan- 
ical corrector of the distributor which, when it is en- 
■ergized, operates a pawl against a ratchet and turns a 
small pinion wheel one tooth. This magnet becomes 
energized only at such intervals when the brushes on 
the synchronizing rings of the faster running distribu- 
tor have advanced far enough to permit an impulse to 
be received from a "live” synchronizing ring segment 
by the “make” relay of the synchronizing unit. When 
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the magnet of the corrector is thus operated, by the' 
energization of this “make” relay, the pinion of the 
mechanical corrector rotates one tooth along the cir- 
cumference of a larger gear mounted on the shaft of. 
the distributor brushes. These two gears are the only 
means of mechanical connection between the rotor of | 
the distributor, on which the mechanical corrector is 
mounted, and the shaft carrying the distributor brushes, a 
It will therefore be seen that by the operation of tl 
corrector, the relative position of the rotor shaft and 
the brush shaft is changed, and as the brush shaft gear 
has 240 teeth, the relation of the two shafts is changed 
by 1 y 2 degrees for each operation of the corrector mag- 
net. When the corrector magnet is operated, its pin- 
ion advances one tooth over the brush shaft gear in 
the direction of rotation of the brushes and the net 
effect is as though the brushes were momentarily 
stopped and then fcontinued in rotation. It is thus seen 
that by this correction, the brushes are momentarily 
retarded, while the speed of the distributor rotor is in J 
no way affected. As stated before, these corrections 
take place at such frequency as to keep the relative 
positions between the brushes of the two distributors 
within very close limits. 

The first cost of a multiplex installation is high, 
especially when compared to the ordinary Morse duplex 
installation and for that reason this system of com- 
munication is confined to circuits where the volume of 
business that will be handled justifies the expense. Such 
an installation consists of a distributor table and a num- 
ber of operating tables fully equipped as shown in the 
preceding photographs. 

Each operating table comprises apparatus for one 
transmitting and one receiving channel. It may be de- 
sirable, for example, where the volume of traffic and 
length of circuit warrants it, to have an installation at 
each terminal station of a line comprising one distribu- 
tor table and four operating tables, such a circuit being 
called “Quadruple”. This provides equipment for 
sending and receiving four messages at each end of the 
line. 

For traffic reasons it may be more desirable to 
operate a circuit with three channels of communica- - 
tion, in which event the installation at each terminal 
will comprise one distributor table and three fully 
equipped operating tables. Such a circuit is known as 
a “Triple”. Then again, if the volume of business does 
not warrant a “Triple” or “Quadruple”, or the char- 
acteristics of the line are such that it is found inex- 
pedient to attempt to operate the circuit either as a 
“Quadruple” or a “Triple”, a circuit may be provided 
for two channels of communication, in which event the 
installation at each terminal will comprise one distribu- 
tor table and two fully equipped operating tables, such 
a circuit being known as a “Double”. 

It has been stated that besides the volume of traffic, 
the line characteristics also determine the type of cir- 
cuit, that is, the number of channels of communication. 
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k T.F H ABETICAL SORTER. 

Application tied December S. 1924 . Serial Ho. 253 , S 61 . 


This invention relates to improvements in 
machines . lor sorting perforated record 
cards such as arc used m tabulating inn 
chines, especially cards punched according 
1 to the l’eim- alphabetical endo. 

In the Peirce system the reading _ position 
is a particular zone on a card, and the pet to* 
k rations are variously arranged in that zone 
I instead of being positioned anywhere in a 
" card column extending from top to bottom 
of the card, as in the Hollerith system. 

Mv present invention is an improvement 
on the machine described in detail in co- 
pending application Serial OO.i.CHHJ, hied 

5 February 25, 1924 on liehalf of K. A. Void 
which (liscloscs a sorting machine designed 
t„ Seagate in one run cards of the fcioi- 
. • i />nmhi nations of 


in segregate in — . . r 

lerith type having certain combinations oi i 
holes in a plurality of columns. 1 

Mv invention covers a sorting liiachino 
designed to segregate in one run 'cards hav- 
ing “a certain individuality as represented c 
l,v a particular combination of perforations : 
on the card. For instance, it may be de- : 
sired to separate from a promiscuous stack i 
of cards all those bearing the name 1 
“Brown”, or all those bearing the name of t 
a certain town, such as ‘“Atlanta", and that 
is the kind of work this present invention 
will do. It sorts rinds electrically while the 
I cards an- in motion, depositing the segre- 
' gated cards in one stack and the rejected 
cards in another stack. My machine works 
rapidly, is easy to change from one set-up 
to another, is simple in construction, and 
inexpensive to manufacture. Further and 
other advantages will hereafter appear in 
the accompanying specifications and claims 
and in the drawings, which by way of illus- 
i (ration show what 1 now consider to be. a 
•preferred embodiment “f my invention. 

In the drawings. 

Fig. 1 is a sectional view of the machine. 

Fig. 2 is a front view. 

•, Fig. 3 i' a sectional view on line 3—3 of 

Fig. 4 is a view of t lie card deflecting 

mechanism in deflecting position. 

Fig. 5 is tin enlarged view of a phig- 
o board detail. 

|k Fig. 6 shows a typical perforated 1 Circe 
U record card. 


Fig. 7 shows the electric circuits of my 
machine. , .... .. __ 

Fi-r. $ shows a side view of a modification m 
of my invention designed to sort cards 
punched according to the Hollerith alpha- 
betical code. 

Fig. 1) is a front view of the modification ^ 

Fig! 10 shows a portion of a Hollerith 
card punched according to the Hollerith 
alphabetical code. 

In the drawings, 20 is the magazine con- 
taining a stack of record cards from which «5 
the cards arc fed one by one, at regular in- 
terval'. bv the picker mechanism 21, into 
control of the positively driven conveyor 
rolls 22. In their passage downwardly 
through the conveyor and analyzing device 70 
the cards are guided by slots in the edges of 
fixed plates 2:5. 

After a card leaves the bottom rolls of the 


Alter a cam ica»«» , V * 

convevor it pusses normally into control of 
a stacking device shown conventionally at 7. 

04 and is deposited thereby on the stack of 
reject cards 25. If. however, the card has 
the predetermined combination of perfora- 
tions for which the analyzing device has 
been adjusted bv the operator, tlic card, as it 80 
emerges from the last pair of rolls, is acted 
upon by the blades 2G and is^defleclcd there- 
bv to the left of partition 27 and deposited 
oh stack 28 in receiving pocket 29. 

Deflecting blades 2G arc fixed to shaft 30 85 
and are adapted to lie rocked anti-dockwisc 
into deflecting position by spring 31. wlieii 
permitted by cam 33. Fingers 32. also fast 
on shaft 30, hear on cam 33 which is fast 
on one of the conveyor roll shafts. ... 90 

Abo fixed to shaft 30 is an arm 34 which 
engages a notch in armature 35 of magnet 
30. These parts arc normally held in 
latched position by spring 37. as in Fig. 1. 
While the deflector is in this position all 95 
cards will pass to the reject pile. 

When sorting magnet 36 is energized, ar- 
mature 35 is drawn to the right, arm 34 is 
, unlatched, and fingers 32 rest on cams 33, 

* as in Fig. 3. and deflector plates *26 are 100 
- rocked by spring 31 at the proper time in 
the machine cycle to direct the card into 
e pocket 29. , 

The foregoing devices are commonly used 
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dent that holes in index positions 3. 1. and 
0 always mean “A": holes at positions 1. 2 
and inean "B": a single hole at position t» 
mean's *‘0’’. while hole? at 3 and •» mean 
•*3*\ and so on. 


in can! sorting machines and require no fur- 
ther description. 

Analyzing (It rice. 

b The gpnr trains which drive the feed rolls 
include upper and lower pairs of gears 38 
ami 39 respectively. A crank 4U is fast to 
each stud on which upper gears 38 are 

mounted, ami a similar crank 41 on each - ^ . 

in -mil of lower •.■curs 39. Cranks 40 carry outside s'nlrt'C to l ie lines .,4 ami -v. 

,. ril --s shafts 49 anil 43. while cranks 41 carry the motor. controlled hi tile manner lUstii- 
eniss '.hafts 44 anil 4a: Mounted on cross niarv in machines nf lliis character. 1 A- 
shafts 43 and 4a is a pair of sitle liars 4(i, |ircssion of startkey a. flows a circuit from 

and on shafts 43 anil 44 a pair of similar “ 1 ‘ 

15 side bars 47. . 

Supported by lugs 48 on bars 46 is a plug- 
1 m, ; , nl 49. sun I* in a similar manner, plug- 
hoard 5» i- carried by parallel Karrf 47. 

Those pine-boards are made of non-conduct - 
2 n ing material such a? hakelite anti are perfo- 
rated m» that each lnlc corlespomb to an in- 
dex position on the card. Pinch hole in the 
plug-board is provided with a shell portion 
.MP adapted to receive a plug assembly o0 of the operator 
2 ft (>ce Fi". 5). The plug assembly is prefer- key ;>8. 
ably removably secured in the plug-board 
shell by iKcans’nf a bayonet joint 50'. Each 


Tic fleet re rirrnit. 

Keferring t«» the circuit diagram (Fig. 7). 
» is a switch admitting current from an 


line 54 through the tv • stop keys 58 , through 
relays 59 and 60 to line 55. Energization 80 
«,f relay 60 closes the motor circuit, which, 
after start key 57 is released, is maintained 
by card lever contact 61 as long as cards are 
passing. Relay 59 closes this circuit when 
its magnet i> energized. The motor will he 8-^ 
stopped automatically by the opening of M 
contact*- 61 when the supply of cards is ex- ■ 
haUfted. or it may he stopped at the will w 
- 1 -i— !iv depressing either stop 

so 

The .sorting circuit includes sorting mag- 
net 36 and cam contact devices 63 which are 


r,l„.r Wmblv comprises " an outwardly t'liosc generally used in machines of this class 

so SSs Mate ss IS " 
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eacii outer once mm.ig 
Tlicir movement is so synchronized with ttie 
balance of the mechanism and the card 
travel, that, during the time they are to- 
i .'ether and moving practically parallel with 
each other and with the card, every hole in 
both p!ng-l>oards registers with its .corre- 


arcing at the cards. This circuit is finally 
broken at a set time in the machine c\cie d\ 
contact device 63. ^ 

(j ye fa/ ion. 

lie way t >{ illn.-t ration. 1 have 


both plng-lioncls registers with i s.com- » , 1' „,s stark 

spending card index position, and f am ha . .„„. 2i ,li- alt thro. 

taps ill are in position in the plug-boards d . T.. aivmiiplish IP 

511 tlicir spring plugs 32 will contact with their « a o • ' 1 ,| ;i .,.|., n ,.ts l‘.l ar.d Ml hy 

nirresiioiiilinir index positions on the card. - , . , - . rug ivirc- 

« il-cW is a perforation ,n the«rd a. any „ iVi IsiVte'ii of 

such index position he plug a. mil pa » ■■ . r.,W is in the Vi- 

• tl, rough that perforation. i.h-dng de'yin mvry plug M in plii-l.nal.l 1-- 

*•' The card. ;:i will lie ill cnlitart witil Its .■nlTesiiutld- 

Fig. 6 shows a typical record card hearing ing -'j ""-.'.‘.Vt"" d 11 ''lien- 

information punched therein according t«. n 1 - l ". wire CA. 

th'6 Peirce alphabetical code. For purpose? !' c , | J( j. in | vv 'trinir. ami outlet wire 67 . l-'* 

on of explanation the translation of the pe - 1 - j , ;1 „ n ,7 f 3 q vill be energized 

raliom in each rone is printed above tile x. that : so r tin n . gtm - rlliii . in-utt 

perforations. If will be noticed that holes “ n . 1 ^ ■„ 7. in wliicl, 

L punched in six horizontal rows and tliaf „„ rI nnlly straight A 

there are either one, two, or three j 10 Jb { . | | 1 , 0!ir ,i 40. \. A * been, for descriptive >■ 
c-i vorions pn?itions, in each column. Tt is ex 1- riu.i ^ 
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9 lmnxiM-'. -wmi" up to it position alutre 4». I" 

- Current passrs'from wire Ml throusli front It 
,-ip No. ‘ 1 in tlic It rnlimin. rumrs nut 1' 
ljil'im"!i tile inrrespoiulint: rear tap. amt r> 
a msm.; I.v tin- tap wire in tin- rear to real 
tan \n. -J in the I! roltunn. fmni wliiclt it j: 
etiterires tlinnigh the rurresporaltni! front •' 
tap No. tf. then passes liv front tap wire to 
front tap No. in If eolmnn. ami after rum- e: 
in in- not ihroitoh the rear No. •' lap n l-as-es t 
(o' i he No. ■"> tap in (he next eolmnn. amt so i 
on. pa-'in- throitah all ta|>s in M-rtes. spell- I 
in- out the letters of -Itrmvn" an.l linallv » 
emerging from rear tap N«*. 6 in the N col- i 

15 uinn and passing by wire «7 to rehiy «’». v 

Now- if tin* rani:* to Ik* sortci arc placed « 
in magazine go ami the machine >tarte<l by j 
pros-ing motor start key 57 the cards will he 
f,.,l jit regular intervals to eonvoyor roll- ' 
gtt and while passim: downwardly through 
the conveyor each caul will t>o examined hv I 
the analyzing device above described. I f i 
W the name “Brown" does not appear, the sort- r 
inz magnet will not 1*« energized, and the * 
25 card will pass straight ahead into control 
of the stacking device and will he deposited « 
thereby on the “reject” pile. If. however, 
the name “Brown” does appear, in toe i 
proper location on the card, the circuit will 
30 he completed as above described, sorter ; 
magnet 36 will net. and deflector blades 20 
will direct that card to the. left of partition 
•27 so it will finally rest on pile -3 in pocket 
29. 

33 ’ If it he desired to sort under control of 
Mime combination of perforations in the 
li'.Hoin half of the card, another set of phig- 
l„.:irds i- In-t ailed in the position indicated 
|,v i lit- broken lines ill Fig. 2. and arc wired 
ta jor fh» desired combination of perforations. 

M ml- p'ntf Ion. 

Fit:-. 9. and U» s!mw a modification ol 
B„-v pre-rut invention. For purposes of il- 
^^Fl,:Vi ivdioii this modification is shown as 
adapted for sorting cards aceording to the 
1 !«>ll**:vt!i alphabetical code. Plug-hoards 
-i'.i and *>n are replaced hv sets of parallel 
I - ; ,i - *;«» ai.il 7n re.-pei lively, there being one 
‘■o l.;n- f„r eolnmu of index positions on 
iV Hollerith rani. Bars 69 are of noneon- 
iiu«’iiiig material, while bar- 76 are of metal. 
in-iila1ed p-ui.i rath other and from their 
-ii|»jM»ri’*iig .-haft- 12 and II. Kaeli bar 69 
' ,5 i-ailie- two -Ilf able clip*; 71. earii provided 
w’lli a emit eel spring 72 and with a .-e iew 
7:; pii attaching a wire i f. rdso a locking 
ih-viee a- indicated at 7-'< to -ecltfe the clip 
!o it - !«f. Kach bar «*.!» ha- a marked pn-.- 
f.,r e::«-!> row of index po-itions on I In* 
card. a!-o an extra po.-ition S below the 9 
row. all indicated <»n the bar 69 furl lic-t 
t.* ’he right ill Fig 9. 

' In tin* Hollerith alphabetical code the 

^■letter.- ate each represented by one or two 


per filiation- at particular index po-itions ; in 
l he card culiimn.i The perforations in «' >g- 
pi -:iell the name “Brown”. **B being rep- 
re.-eiited by hole- in XX and s position-. 

■*li" by a -"ingle Ikcde in row 4. “O” by a .-in TO 
■Je hole in row ! :i. **W” by holes at 5 ami 
ii. :in ,| •• N “ by hides in rows 2 and 9. 

i' i separate from a promiscuous stack of 
cards those havilig the above perforation.-, 
the . pcnit. r set.- his clips 71 and connects 75 
! hem with wire- 74. all as shown in Fig. 9. 

The path nf the sorting current is through 
•a ire 66 to clip a* XX position then down 
the 69 bar to clip at S position, thence liv 
w { iv 74 to clip at S position on the next- bar, 6° 
thence through the bar to clip at position 4. 
thence through a wire 71 to clip on the next 
bar. and .-•* on. until it finally emerges on 
wire 67. . 

It is evident that only tin* combination «d * 
hole.- representing “Brown” will allow com- 
pletion of the sorting circuit, consequently, 
as promiscuous cards are passed through the 
device only those punched “Brown” in tin* 
last five columns of the Hollerith card will 
he sorted, all others being rejected. 

In accordance with the provisions of the 
patent statutes. I have herein describee 1 the 
principle of operation of my invention, to- 
gether with the apparatus which I now con- y -» 
filler to represent the hc.-t onibodinient- 
t hereof, hut I cle.-ire to have it understood 
that the apparatus disclosed is only illus- 
trative ami that the invention can he earned 
out hv other means. Also, while it is de- > ,! 
signeil to use the various features and eie- 
nients in the combi nations and relations de- 
scribed. some of these may he altered and 
[ others omitted and .-nine of the features .of 
each modification may he embodied in the lf 
others without interfering with the mme 
general results outlined, and the invention 
[ extends to such u?e. 

I claim — -.ii 

s 1. In a machine of the character describ'd. » 

• in combination with means for feeding rec- 
i ord cards, means to analyze the cards by 
1 causing electric current to flow through 
i* holes in the cards while the cards are in tno- 
, tion. and means to control the operation of 1 
- the machine on the passage of a card hav- 
I. ing any desired combination of hole- in a 
r plurality of columns, any of which columns 
!> may have more than one hole; said anulyz- 
d ing means comprising electric contact de- l 
:v vices normally out of contact with the card 
g hut movable into contact therewith, 
p 2. In a machine of the character desert lied, 
iti combination with means for feeding rec- 
, i . «„.,J cards, means to analyze cards by «aus- 
9 ing electric current to flow through holes in 
-t the cards while the cards are in motion, and 
means to control the operation of the tna- 
chine on the passage of a card having any 
,{, desired combination of holes in a plurality 


/ 
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of columns: said analyzing means compris- 
ing electric contact devices carried on plug- 
hoard.-. at least one of said plug-boards be- 
ing movable to bring the contact devices into 
contact with the card. 

3. In a machine of the character described, 
in combination with means for feeding rec- 
ord cards to a card conveyor, means to 
analvzc the cards while they are in motion, 
and means to control the ojieratioii of the 
machine on the passage of a card having 
anv desired i-onihination of holes in a plu- 
rality of columns, any of which columns 
may* have more than one hole; said atialvz- 
, ing means comprising electric contact de- 
vices normally out of contact with the card 
lwt movable in syndironi-m with said con- 
veyor to contact* with the card while it is 
passing through the conveyor. 

4. In a machine of the character described, 
in combination with means for feeding rec- 
ord cards, a control circuit normally open, 
means to analyze cards by causing electric 
current to flow through hole in the cards 
while the cards are in motion, and mag- 
netic means controlled by said analyzing 
means to control the operation of the ma- 
chine on the passage of a card having any 
desired combination of holes in a plurality 
;o of columns, anv of which columns may have 
more than one* hole: said analyzing means 
comprising contact devices normally out of 
contact with the card hut movable into con- 
tact therewith to close said control circuit 
whenever the card has the proper combina- 
tion of holes. 

5. In a machine of the character described, 
in combination with means for feeding rec- 
ord cards, a control circuit normally open, 
a moans to analyze cards by causing electric 
current to flow through holes in the cards 
while the cards arc in motion, and magnetic 
moans to segregate in one run cards having 
any desired combination of holes in a plu- 
rality of columns, any of which columns may 
have more than one hole: said analyzing 
means comprising a plurality of contact de- 
vices normally out of contact with the card 
hut movable simultaneously from both sides 
of the card into contact therewith to close 
*.;»id control circuit through the contact de- 
vices when, and only when, the desired com- 
bination of holes is in the card. 

6. In a machine of the character deM-rilieii. 
in combination with means for feeding rec- 
ord cards, a control circuit normally open, 
means to analyze cards by causing electric 
current to flow through holes in the cards 
while the cards are in motion, and magnetic 
i means to segregate in one run cards having 
anv desired combination of holes in a plu- 
rality of columns, any of which columns 
may* have more than one hole: said analyz- 
ing means comprising a plurality of contact 
J devices normally out of contact with tin. 
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card but movable into contact therewith to 
dose said control circuit through the con- 
tact devices when, and only when, the de- 
sired combination of holes is in the card, and 
said segregating means comprising a mag- 7 h 
netically controlled card deflector operable 
whenever said control circuit is closed. 

7. In a machine of the character desert! hmI. 
in combination with means for feeding rec- 
ord cards, a control circuit normally open. 75 
means to analyze ranis by causing electric 
current to How through lodes in the cards 
while the curds are in motion, and magnetic 
means controlled by .-ai-. analyzing means 
to control the operation of the machine on 80 
the passage of a card having any denred 
combination of holes in a plurality of col- 
umns. any of which columns may have more 
than one hole; said analyzing means com- 
prising a pair of plug-lnianls udvveen which 
the card passes, said plug-board* carrying 
contact devices normally out of contact with 
the card, the plug-boards l-eing movable in 
>\ nchronism with the card travel to bring 
.-aid contact devices against both sides ol (*» 
the card once during every card cycle and 
thereby complete the control circuit through 
the cavil whenever the desired combination 
of holes is in the card. 

S. In a machine of the character described. HR 
in combination with inruns for feeding 
record cards to a card conveyor, mea ns t<» 
analyze the cards while they arc in motion, 
and "means to control the operation ot the 
machine oil the passage of a card having any liv. 
desired combination of holes in a plurality 
of columns; said analyzing means compris- 
ing a rear set of parallel metallic insulated 
bars, one for each card column of index po- 
sitions, a front set of parallel nonconduct- |e5 
in" bars, one for each card column, the front 
sef of bars each carrying a plurality of -ci- 
table contact devices, suitably wired to- 
gether, said front and rear sets of bars being 
movable in synchronism with -aid card con- 
veyor to bring the contact device* against 
the card once during every card cvcle amt 


the card once uuriug nn, 
thereby complete the control circuit [»>’ 
tacting with the rear bars through t.n^catu 
perforations whenever the. proper o>nit»m:i- it- 
tion of holes is in the card. .. . 

9. In a machine of the character dr • • 

in combination with means lor reeding 
record cards, a control circuit normally nj* »* 
means to analyze cards while i.icv • 11 1 ' 
motion, and means to control the operation 
of the machine on the pas-age of a card n. - 
in" anv dc.-ired combination ol ho < - 
plurality of lolunnre: sii.l siml.visin;! 
yoniprisilljr a plurality of i lretru- 
vires rarrietl on plusi-lHoii-.l- ami ' 

tliorcon to rrsistrr xvttli tmlux pt^itionr on 
the ratals, rt.i.1 plntl-l.nar,ls 
to bring the contact devices imo contact wmi 
the corresponding index posdmn- 


ir. 
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The Creed High Speed Morse Printing Telegraph System 


By F. G. CREED 

Chairman, Creed Company, Limited 


T THE end of the nineteenth century, 
seventy years or more after the inven- 
don of the electric telegraph, but little 
progress had been made in the development of 
Printing Telegraphs. The position in Europe at 
about that time was that the Hughes, the Stock 
Ticker and the Baudot Systems were in use on 
some o: the more important circuits in several 
countries, but the Morse Telegraph was by far 
the in', st extensively used System. In Great 
Britain, the Baudot and Hughes were employed 
principally for Continental circuits: but the 
Stock Ticker, for the distribution of market 
and other news, could be round in all the large 
cities • : the Kingdom. The busiest commercial 
circuits, and all the more important news circuits 
of the Post Office, were operated by means of 
the Wheatstone System, and in addition, a great 
manv Morse duplex and Morse quadruplex sys- 
tems were employed in handling traffic between 
larger towns. 

The provincial newspapers were nearly all 
served through the British Post Office by a 
special organisation based on the \\ heatstone 
System. News gathered in London by the Press 
Agencies was dealt with in a special section of 
the Central Telegraph Office. where it was first 
punched up on the W heatstone tape by means 
of a special arrangement of Wheatstone Per- 
forators which enabled a single operator to 
perforate simultaneously any number of tapes 
from one to sixteen. The tapes thus prepared 
were then run through groups of transmitters 
bv means of which the news was distributed 
simultaneously to provincial towns, where it 
was written up by hand and delivered by 
messer.gers to the newspapers entitled to re- 
ceive it. In some cases as many as one hundred 
newspapers in fifty or more towns would receive 
a news item thus distributed from the common 


duty of the key clerk being to supervise the 
line and terminal apparatus, to distribute the 
WTieatstone rape to the writers, and to ask for . 
and obtain repetitions. Usually several stations • 
would be connected to one line, called a “YQ” ■ 
circuit, and the normal speed of working was ; 
200 words or more per minute. 

In addition to the Post Office News Services | 
a number of the provincial newspapers had 
private lines to their London Offices in Fleet 
Street, and the busier of these lines were gen- , 
erallv worked by WTieatstone — some of them j 
at verv high speeds. A Glasgow newspaper for / 
manv years maintained a normal speed of 400 - 
words per minute, although the traffic loa<T| 
seldom exceeded 6,000 words per hour, or an 
average rate of 100 words- per minute. Such.; 
high speeds led to an excessive number of RQV 
(repeats), and probably did more than anything^ 
else to prevent wider use of the Wheatstone, 
System, and to encourage the development of 
the less speedy but more efficiently operated 
Printing Telegraph Systems since introduced. 
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For the reception of this news at the provin- 
cial stations, a staff of nine men (one key clerk 
and eight writers) was usually provided, the 


The Early Keyboard Perforator 

" T ’ 

In 1897 the writer came to England with thp.: 
object of developing a Keyboard Perforator for. 
use in connection with the Wheatstone System.' 
He had had some experience in telegraphy in 
rhe Western Union, and the Central and South: 
American Telegraph Companies, and hoped, by 
the introduction of a .Keyboard Perforator, to 
save much of the labour involved in the prep|-^ 
ration of the Wheatstone tape. After years <jf§ 
hard work and financial stringency, he, ai 
later, Mr. Gell, produced a satisfactory machin|. 

The first Creed Perforator was not unnaturally 
of a somewhat crude, if efficient, design. It 
operated by compressed air. A keyboard 
provided, cooperating with a group of punch 1 
an air-operated hammer and distance pie 
adapted to be inserted between the hamia 
and the punches by a selecting mechanism und; 
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the control of the keys, and an air-operated 
feed mechanism, Figure 1. This instrument 
could perforate and feed from one to four tapes 
at a time, and was on the whole a satisfactory 
machine, its chief drawbacks being the noise 
produced, and the necessity of providing air- 
compressing plant. 

The Early Receiving Reperforator 

Attention was next directed to the receiving 
end of the Wheatstone circuit, with the object 
of providing an automatic means of printing 



Figure 1 — Early Keyboard Perforator. 

the messages in Roman characters as fast as 
they were received over the line. This was not 
an easy task. On consideration of the problem 
of printing from the Morse code, it is evident 
that the principal difficulty lies in the fact that 
the Morse letters are of unequal length, and 
that the shortest and most frequent letter “e" 
is. in point of time, very short indeed. For in- 
stance. when operating at a speed of only 100 
words per minute, the letter “e,” together with 
its following space signal, only occupies one- 
twentieth of a second in transmission. No 
mechanism existed at that time, nor does it 
exist at present, which enables a type to be 
selected from a group, printed on a tape or 
page, and everything returned to normal in 
such a short space of time. 

The problem of direct printing from Morse 
signals at high speed has not yet been solved. 
Confronted with this difficulty, the problem 
was attacked in another way. If the dots and 
dashes as represented by perforations in the 
Wheatstone tape, could be reproduced in the 
same form at the receiving end of the line, the 


reperforated tape thus received could perhaps 
be used to actuate a typewriter or similar 
mechanism operating at a speed lower than 
that of the line. Such a solution would involve 
the invention of two machines instead of one. 
and would cost a great deal of time and expense, 
but it seemed to be the only way out of the 
difficulty, and so the development was under- 
taken along these lines. 

After a year or more, a Receiving Perforator 
(Figure 2) was finally developed which was 
sufficiently fast and reliable for most commercial 
purposes. In this instrument compressed air 
was again employed. A Standard Post Office 
Line Relay was used to control a Power Relay 
in a local circuit. The Power Relay in turn 
moved the tiny piston valve of a small com- 
pressed air engine. The reciprocations of this 
little engine, under the control of the Line 
Relay, actuated a pair of punches which per- 
forated the corresponding holes in a blank tape 
drawn through the machine by means of a feed 
wheel mounted on a fricrionally-driven spindle. 
A wedge inserted at the moment of punching, 
between the teeth of a saw-tooth wheel on the 
feed spindle, brought the tape into the correct 
position and held it there during the operation 



Figure 2 — Air Type-Reperforator. : 

of punching, so that the holes made by the 
punches always came directly opposite to the 
corresponding feed holes on the tape. Thr=> _ 
simple method of correction for speed variation ~ 
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between the transmitter and receiver proved 
very satisfactory, and was capable of dealing 
with speed differences as between transmitter 
and receiver of not less than 15% up or down. 
Operating speeds up to 150 words per minute 
were quickly obtained, and the commercial ex- 


the Receiving Reperforator made it unnecessary 
to employ these eight operators for reperforating 
purposes, and thus secured important savings in 
time and operating costs. 

Another field for the apparatus was found at 
Fredericia in Denmark, -where messages passing 
over the Great Northern Telegraph Company’s 
lines between England, Russia and Scandinavian 
countries were perforated for retransmission. 
No other applications cpuld be found for the 
Reperforator alone, except at the cable station 
of the Anglo-American Telegraph Company on 
Valencia Island. At this Station messages were 
received by Wheatstone from London and Liver- 
pool, and then reperforated in cable code for 
transmission over the submarine cables. Before 
the Receiving Reperforator could be introduced 
at this station, it was necessary to devise some 
means of causing the Wheatstone Morse signals 
to perforate Cable Code, or of causing the per- 
forated Wheatstone tape from the Receiving . 
Reperforator to control another machine in 
which a Cable Code tape would be perforated. . 

The latter alternative was adopted, and a 
satisfactory machine was designed for the pur- 
pose. This was known as a Cable Translator, i 
Figure 3. By the use of the Receiving Perforator 1 
and the Cable T ranslator. it was found possible!' ’ 
under the control of one Transmitter in London ?! 
or Liverpool, to produce enough Cable Code ! 
tape at Valencia to keep three Trans- Atlantic! 
pioitation of the apparatus was begun. It was cables fully occupied. Some years later, the’j 
soon evident, however, that although the ma- Eastern Telegraph Company employed the^ 
chine was able to do as much work as several 
operators, it would have very little vogue be- 
cause there were comparatively few cases where 
such reperforating, apart from any printing 
operation, was necessary; but at last an appli- 
cation was found for the Reperforator in Man- 
chester, where a certain class of news was 
received daily for retransmission to Northern 
towns. 

The usual procedure was to provide a staff of 
nine operators, one to supervise the receiver, 
and the other eight to write the messages from 
the Wheatstone tape, at the same time making 
copies for local newspapers. Another group of 
eight operators then perforated the messages for 
retransmission over the YQ lines to Glasgow, 

Edinburgh and other cities. The introduction of 


Figure 3 — The Cable Translator. 


Figure 4 — Specimen of Wheatstone Tape. 
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Receiving Reperforator for automatic retrans- 
mission at certain intermediate stations between 
England and South Africa, Australia, South 
America and the Far East, but at the time the 
Valencia Station was equipped in 1900/1904 
there seemed to be no further applications for 
the apparatus, and the writer was driven, by 
the necessities of the case, to invent a Printer 
in order to complete his Morse Printing Tele- 


to be able to deal with characters containing 
any number of spaces from one to eleven. These 
lengths of tape must not only be “read” but 
also “fed.” It would be easy to read any partic- 
ular character provided that, like the figure 
“0 ’ or the apostrophe, it filled out the whole 
eleven spaces; but when several short characters, 
as, for instance, the letters of the word “the,” all 
came within the space occupied by the selective 
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Figure 5— Principle of Printer Selecting Mechanism. 



graph System, and thereby to open the doors 
of the whole telegraph world to his inventions. 


The Early Morse Printer 
The invention of a machine to print from the 
Wheatstone tape was by no means an easy task. 
Obviously it was necessary to provide a sufficient 
number of selective elements to deal with the 
longest or shortest character at one operation. 
The longest character, the figure 0, contains 
eleven spaces along the tape. The shortest 
character contains two spaces, and in addition, 
there is the space itself, so that it was essential 


group, how were the selectors in that group to 
know where each letter began and ended, and 
how could they deal with only one letter at a 
time, and pay no attention, until the right 
moment arrived, to the letters following? The 
solution of the problem of "reading” was to be 
found in the “feed.” If means could be found to 
feed forward only one letter at a time, and no 
more, it might be hoped by the same mechanism 
to find a means of “reading” that letter, and of 
shutting out the unwanted residue. The -solu- 
tion, when found, was so simple that it is 
surprising someone had not stumbled upon it 
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common striking bar employed by other inven- 
tors for operating the keys of a typewriter 
called for great accuracy in the alignment of 
the key levers and associated trip-bars. 

In the earlier models of this Printer, the corn- 


main in position, and limit the exploring move- 
ment of the spacebar, (Figure 5). 

When this means of determining the length of 
a letter on the tape had been discovered, it was 
comparatively easy to develop a feed mechanism 
that would feed forward the letter being dealt 
with, and that would bring the next letter up 
into position to be read at the next operation, 
and also to provide a shutter mechanism that 
would render inoperative selectors which might 
be dealing with perforations beyond the space 
occupied by the letter being translated. It was 
afterwards found that the use of a shutter was 
unnecessarv. as the effect of the unwanted com- 
binations could be eliminated by cutting away 
the corresponding parts of the type selecting 
combs which were set up by the selectors. 

Although a solution in principle had now been 
found, the task remained of developing a satis- 
factory Printer. One of the first problems was 
to decide what kind of printing mechanism 


■Morse Printer. 


Figure 6— Creed Air Type-Printer. 

always at least one such perforation opposite 
each feed hole throughout the length of any 
particular letter; and the double blank, which is 
a feed hole perforation with blank tape on both 
sides of it. only occurs when a space is indicated, 
as in Figure 4. 

Having observed this, it was only necessary 
for the Inventor to provide selective mechanism 
of a kind in which any selector, entering a hole 
in a tape, pushed a stop out of the track ot a 
feed bar. The selectors being arranged in pairs, 
either one or both of each pair would go through 
the tape for every part of a letter, and would 
snare ston out of position, and at the 


pressed air was supplied by the compressor used 
for the Reperforator, the pressure being regu- 
lated by a specially designed reducing valve. 
Later, however, a sma-ll compressor unit was 
introduced on the Printer itself, actuated by an 
eccentric on the main shaft (Figure 6). This 
eccentric was so set that the puff of air was 


Figure 8 — Morse Reperforator. 


-Morse Keyboard Perforator. 


should be used ; whether to cause the type- 
operated mechanism to work the keys of a 
standard typewriter, or to make a special- 
printing mechanism fo» the purpose. It was at 
first intended to use a standard typewriter, but 
finally a special printing mechanism was devel-j 
oped, in which the primary selectors admitted 
compressed air to little cylinders containing 
pistons, each of which, when operated, caused 
the type to strike the paper through a type-" 
writer ribbon. This was found to be an ad-, 
vantageous arrangement, because the little pis* 
tons could move any convenient distance, and 
thus follow the type-bar home, whereas the 


The Modem Reperforator 

Effort was now directed toward the production 
of a Reperforator and Printer which would not 
be pneumatically operated. The necessity" for 
an air compressing plant had always been rec- 
ognised as a disadvantage; and the improvement 
effected by the removal of this necessity, in the 
case of the Printer, served to emphasise the 
advantages to be gained by its entire elimination 
As the result of two years’ investigation mid 
experiment towards this end, the presenp e- 
perforator and Printer were evolved, and the 


Figure 7 — Creed '.Virriess Key ( 250 KW). 

end of the letter the double blank of the space 
would prevent both the selectors from acting, 
so that the corresponding space stop would re- 


Figure 10 — Printer T ypehead. 
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first models were put into service in 1921 by 
the Pacific Cable Board and Commercial Cable 
Companv. Since that date, minor improvements 
have been introduced, but the general design 
remains substantially the same. 

In the case of the Reperforator (Figure S) 
the operation of the punching mechanism is 



Figure 12 — Morse Keyboard Perforator with Horizontal 
Tape Wheel. 


carried out by a cam, trictionally driven, and 
under the control of a power relay. This control 
is effected through a simple escapement, which 
permits the cam to make halt a revolution for 
every movement of the relay tongue. During 
the half revolution, the corresponding punch is 
forced through the paper. The method of cor- 



Figure 13 — Morse Tape Transmitter. 


rection adopted is similar to that used in the 
older type of machine, except that it is cam- 
operated. The power for driving the clutch and 
feeding the tape is derived from a shunt-wound 



motor, the speed of which is adjusted by means 
of a variable resistance in series with the field. 
Apart from the motor and the power relay, the 
action of the machine is entirely mechanical. 


The Modem Morse Printer 

The Printer Figure 9) also is a motor-driven 
cam-operated machine, and ^differs from the 
pneumatic printer principally in the method of 
setting up the selection, and the design of the 
typehead. 

The Selectors themselves are very similar to 
those of the older machine, but in this case a 
combination disc is provided for each one of the 
twenty, instead of one for every pair. In this 
way the unwanted letters which may follow and 
occupy selectable positions, can be eliminated, 
by suitably cutting the combination on the discs. 

The combinations are notched round the 
periphery of the discs. Arranged around them 


Figure 14— The Creed L'ndulator. 

concentrically are a number of latches which 
can be raised and lowered on to the edges of 
the discs. According to the combination set up, 
a clear track is left across the twenty discs into 
which one latch is permitted to drop. It is so 
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is 23 grammes (Figure 10). Each type is a 
separate bar, made of steel, hardened, and 
tempered. These are mounted on an annular 
pivot, and can be operated independently of 
each other. 

The method of achieving the differential feed 


against the ends of the combination bars. Those 
combination bars which are held by the de- 
pressed selector bar cause the corresponding 
punches to be forced through the paper tape. 
A differential feed mechanism is provided sim- 
ilar to that on the Printer. 



of the perforated tape is identical with that used 
on the pneumatic printer. 

The Modern Keyboard Perforator 

The High Speed Morse Printing Telegraph 
Svstem was completed by the provision of a 
simplified form of Morse Transmitter, Undu- 
lator, and improved model Keyboard Perforator, 
in 1922. The improved model Keyboard Per- 
forator (Figures 11 and 12), avoids the use of 
compressed air, being cam-operated and motor- 
driven. The combination bars are arranged so 
that they can be positively held by the selector 
bars carrying the operating keys. The punches 
are supported in a frame, with their heads 
opposite to the ends of the combination bars. 
This frame also carries the paper tape, and at 
the correct time is moved by the cam, forcing 
the paper against the punches, and the punches 


Portrait of the Author. 

The Automatic Tape Transmitter 

The development of the secondary cell, and 
its introduction into telegraph service led to the 
use of universal batteries with their mid-points 
earthed. This rendered unnecessary one of the 
two pairs of contacts included in the design of 
the Wheatstone Transmitter, and it was obvious 
that a considerable simplification of the me- 
chanism could be effected by the elimination of 
these unnecessary contacts. It was to this pur- 
pose that the Creed Morse Transmitter was 
developed. . 

Further simplification was made possible by 
the simultaneous development of a polarised 




in graph form. It embodies the principle of the 5?' 
Kelvin siphon-recorder, and consists essentially** 
of a special type of quick acting galvanometer, Ty. 
and a light siphon tube with one end trailing Sr', 
-on a paper tape, and the other end dipping in S 
an inkwell. The paper tape is fed forward by if.’ 
a motor-driven mechanism. A variable gear g? 
permits the speed to be adjusted to suit the 
incoming signals. 

The Undulator completes the group of appa- 
ratus units used in the High Speed Morse 
Printing Telegraph system now in widespread 
use throughout the world. 


relay, one of the special features of which was 
its very firm contact pressure. By using this 
relay in conjunction with the transmitter, it 
became possible to eliminate the jockey retention 
of the armature. The mechanism of the Trans- 
mitter was reduced to two bell-cranks carrying 
contacts oscillating under the action of an eccen- 
tric. and controlled through the usual "peckers" 
by the tape (Figure 13). 


The Undulator 

This apparatus Figure 14) is used where it 
is required to record incoming telegraph signals 


ERRATA: Electrical Communication, Vol. VII, 
Xo. 4, April, 1929. 

Pages 283 and 289 — Schematics of Figures 3 
and 5 should be interchanged. 

Page 285 — In bracket at bottom of column 2, 


quantity — - at right should be separated 
from rest of the equation by a minus sign, 


viz., -. 

2r:C 

Page 286 — Bracket, column 1. second line, 
should read : 
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1.3) A Duplex Artificial Line intended to bal- 
ance the cable circuit, ar.:: comprising series ana 
shunt capacities and re?:stances which are in- 
serted in the circuit by means of push button 
switches. 

The following panels are required for a through 
repeater circuit: 

la) A Through Telegraph Repeater Panel in- 
cluding two 209-FA relays and two transmitting 
branches. 

I'b'i A Composite Balance Panel. 

■ cj Two Duplex Artificial Lines. 

An additional Duplex balance panel is required 
it a by-pass set is installed ut the next telephone 
repeater station. 

A terminal repeater hay serves either six com- 
plete telegraph repeaters without a monitoring 
panel rive repeaters with one monitoring 
panel. For a through repeater bay. the corre- 
spnnriing capacity is four ; aneis for the former 
and three panels for the latter case. Usually, a 
monitoring panel is placed ■ r every second hay. 

hiur-ir ire Operation 

Although this system has been designed for 
working ..n Duplex principles, it is equally adap- 
table lor Simplex working. This method does 
away with the telegraph i alar.ves. but requires 
lour wires to permit- telegraph transmission in 
both directions. The repeater panels are so wired 
that by means of strapping, they can easily be 
made suitable for this method of operation. The 
Simplex method of working mav in certain cir- 
cumstances prove more economical, but it must 
always be borne in mind that it requires twice 
as man\' pairs as the Duplex method described 
above. \\ here abnormally long telegraph re- 
peater sections are required it becomes necessary 
to use the four-wire method of operation, since 
it is possible to operate circuits of practically 
unhmited length in this way. Duplex operation 
cannot be considered reliable for distances ex- 
ceeding 1000 km. 


iS on-Composite Working 

This system may also be applied satisfactorily 
to non-composited pairs, either non-loaded or 
loaded, to which the principal advantages of the 
system, such as the weak line current, the 
metallic return and the highly sensitive and 
stable relays, still apph*. 

W'hen the system is operated on the non-com- 
posited basis the location of telegraph repeaters 
no longer depends on that of the telephone re- 
peaters. The maximum distance between two 
successive repeaters may then attain 220 km for 
0.9 mm. leads, and 300 km. for the 1.3 mm. 
circuits. 

Figure 2 idustrates an equipment which was 
used for demonstration purposes, of two terminal 
and one intermediate bays. Each bay comprises, 
in addition to a complete telegraph repeater unit, 
a monitoring panel, a relay test panel and the 
necessary composite sets. 

\oise 

From experiments recently made on 1.3 mm. 
H- 1/7-63 quad 520 km. long, it was found that 
the telegraph interference was inherently less 
chan the telephone crosstalk on either of the 
three telephone circuits when full duplex tele- 
printer was being maintained on one of the side 
circuits. 

Conclusion 

Although the fundamental principles of com- 
positing telephone cables are old. it is only quite 
recently that the art of compositing small-gauge 
cable circuits has been brought within the bounds 
of practicability, without impairing existing high 
grade telephone service. 

In view of the reliability of cable circuits and 
ease of maintenance of the metallic polar duplex 
telegraph system, it is possible to envisage an 
extensive network of composited circuits being 
built up to meet the requirements of Administra- 
tions, bankers, and large industrial concerns with 
offices and plant located in widely separated 
parts of the countrv. 
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Developments in Start-Stop Telegraphy 

The New Creed Printer 


D evelopment of the applications of 

start-stop printing telegraphy natu- 
rally calls for progressive advances in 
the design of operating equipment in order to 
meet the more stringent demands which are 
made upon it. Such modifications in the design 
of teleprinter apparatus must take into account 
also economy of production, simplicity of opera- 
tion. and ease of maintenance. 

One of the principal reasons for modification 
in design is necessitated by the application of 
teleprinters to telegraph exchange service. In this 
important new role the teleprinter must fulfill all 
the conditions which are at present met by the 
telephone, but with the added advantage of 
giving transmission by telegraphy. 

The new Creed teleprinter is designed to give 
all these facilities, and its construction, which is 
arranged on a unit basis, is of great advantage in 
the field for any unit of the machine in the event 
of trouble can be readily replaced, and the de- 
fective part examined and adjusted at some more 
convenient time. The removal of a particular 
unit does not in any way affect the adjustment 
of other units adjacent to it. 

In general the principle of operation remains 
the same as in earlier types, but in the machine 
that has been developed for teleprinter exchange 
service a special device has been incorporated for 
transmitting back to the calling subscriber the 
exchange and number of the called subscriber, 
thus verifying the correctness of the connec- 
tion. This facility is particularly useful in 
cases where it is desired to leave messages in the 
absence of the called subscriber. 

The design of the machine has been laid out 
all in one plane, and ail the units come within 
the limits of the travel of the paper carriage. 
When all the units are in place and screwed to 
the base plate all connections are made auto- 
matically by means of spring clips, the base plate 
and wiring forming one of the complete units. 
The combined transmitting and receiving tele- 


printer is shown as a complete unit in Figure 1 
and the assembly with the cover removed, in 
Figure 2. Figure 3 is a rear view' of the paper 
carriage and travelling chariot; Figure 4 illus- 
trates the detailed assembly of all the units of 
the machine. These units comprise the “answer 
back” device, cam unit, combination head, ink 
ribbon unit, keyboard unit, keyboard main base, 
main shaft, mechanical relay, motor starter unit, 
operating magnet, paper carriage, printer main 
base, transmitter unit, typehead, and wiring 
unit. 

In cases where the machine is required for 
reception only, as in news distribution and ticker 
services, it is only necessary to undo two screws 
and remove the keyboard, which is a separate 
unit connected to the main base. 

There is only one high speed shaft in the ma- 



Figure 1 — The New Creed Teleprinter — Complete Combined 
Transmitting and Receiving Unit . 


chine. At one end of this shaft is the motor and. 
at the other end, the automatic motor starter. 
At right angles to this shaft and driven from it, 
are the printing head, the receiving cam shaft, 
the transmitting cam shaft and the “answer 
back” shaft. 

In order to preserve accurate alignment of the 
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printing, the typehead is pr-' viced with an outer 
bearing, and the typehead is fitted with an 
efficient shock absorber. Ah the shafts on this 
instrument are mounted in nail bearings, thus 



making ; ■ -sible the use of a smaller motor. The 
extend ve use of ball bearings has also eliminated 
the need :■ r frequent lubricati- r.. A detailed view 
of rhe key’ ■ ard transmitter \r.d receiving units 
is shown ::: Figures 5 and 6. 


General Details of L nits 

I'he p'-wer of. the motor used has been reduced 
io 40 wa::?. but it shows an efficiency of 60 f c at 
least. H. uMe brushes are provided and. in addi- 
tion. there is a special fan which ensures that 
even when the printer is totally enclosed within 
a specially designed silencing cover, the tem- 
perature is always maintained within safe limits. 

Both ends of the motor casting are so con- 
structed that they fit tightly in holes in a pair of 
plates by which they are supported. Electrical 
connections between the motor and its asso- 
ciated wiring, which is situated under the base 
of the machine, are made by means of four pins 
which come into contact with four springs 
through a hole in the base. These springs are 
attached to a block on the under-side of which 
is moulded a series-parallel switching arrange- 
ment, so that the connections may be adapted 
almost at once for using either A. C. series or 
D. C. shunt motors. 

The governor, which is of the centrifugal type, 
and is totally enclosed in a bakelite case, is 
mounted on the free end of the motor spindle, 
nd connection is made by means of a pair of 
brushes which rub on the slip rings. 

A useful improvement over previous models 


lies in the incorporation of typewriter ribbon 
inking in place of ink rollers, the ribbon being 
so arranged that it automatically reverses when 
either reel is unwound. 

The paper printing attachment unit comprises 
the platen carriage which moves from right to 
left as printing along each line proceeds. The 
main casting carries the feed and control mech- 
anism. and the paper chariot which carries the 
paper roll. 

The platen carriage is mounted on the main 
casting by means of a running bar along which 
slides the grooved portion of the frame, and a 
keyed spindle which passes through the centre of 
the platen. 

Attached to the carriage is a rack which en- 
gages for letter feed purposes with a toothed 
wheel situated in the main casting. The line feed 
is accomplished by rotating the keyed shaft 
which passes through the platen, friction be- 
tween the keyed spindle and the platen being 
reduced to a minimum by four rollers which 
serve as a pair of key ways. The principal com- 
ponents of the carriage are a light casting, a pair 
of end plates which provide bearings for the 
platen and a pair of rollers which are fitted on 
a pivoted axis, and are held in contact with the 
platen by means of a pair of flat springs. 

Each of the rollers extends practically half the 



Figure 3 — Paper Carriage and Travelling Chariot- 
Rear View. 


length of the platen in order to give an equal 
application of pressure throughout the width of 
the paper. Both the platen and the pressure 
rollers are rubber-covered. 

The mechanism controlling the carriage move- 
ments is mounted on the main casting. It consists 
of the letter feed mechanism, the carriage return 
mechanism, and the line feed mechanism. 


ELECTRICAL COM MUNI CATION 


79 


In order to warn the operator of the approach- 
ing end of each line the mechanism is so arranged 
that a line feed bell rings automatically at a 
point ten characters before the end of the line. 








» 4 — Detailed Assembly of All Units of A etc* 
Creed Teleprinter. 


The Jbeil device is fitted to the page printer 
attachment. 

^*The teleprinter can be mounted on any table 
conveniently placed for electricity supply, and 
requires no special fitting of any kind. The plug 
socket through which the electrical connections 
are made may be fastened either to the table or 
to an adjacent wall. 

A special silencing cover, in place of the dust 
cover normally used, can be fitted on the ma- 
chine in cases where quiet operation is of con- 
siderable importance. 

The overall dimensions of the machine with 
its dust cover in position are: width, 19/2 in.; 
depth. 233 4 in.; height 10 34 in. 


forming each character are ail of equal length. 
Every signal transmitted is preceded by an im- 
pulse which starts the receiving printer, and is 
followed by an impulse which brings the printer 
to rest again. In this way it will be seen that the 
difference in speed between two or more ma- 
chines is not cumulative, as for each letter trans- 
mitted the machines start together. The sig- 
nalling code used by this machine is shown in 
Figure 7. 

Where more than one copy is required, either 
carbon backed paper in a continuous roll, or 
manifold books of separate sheets interleaved 
with carbon paper, may be. used. With the former 
three good copies can be obtained, and with the 
latter up to ten copies. 

For single current operation, the line current 
necessary is from 17 to 20 milliamperes, but for 
double current only 12 to 15 milliamperes is 
required. 

A single transmitting armature is used which 
ensures that all signals have the same character- 
istics. The contact pressure is about 50 grammes, 
and oscillograph records show that there is a 
complete absence of armature rebound. 

On the receiving side a high grade polarized 
electro-magnet is used so that the new teleprinter 
can be operated over long distances without the 
use of an additional line relay. This electro- 
magnet has two windings connected in series, 
each having a resistance of approximately 100 
ohms. 

The teleprinter has been so designed that tape 
and page printing attachments are interchange- 
able. Only a momentary interval is required to 


Operating Features 


The teleprinter is capable of operation by any 
typist, at speeds up to 66 words per minute, and 
it prints on a message roll 834 in. wide. It utilises 
a 5-unit code in which the current permutations 



Figure 5 — Keyboard Transmitter Unit. 
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replace t -I*.? attachment by the :her. as a greatly 
improved : rm of mounting has been adopted. 

Either : *he above units a:-, be removed by 
first oper.-.:: r.z a latch at one e::d of the support 
casting. then lifting the "her end from a 
vertical ■ : by which it is -ar ported. 

Where telegraph apparatus is operated on a 
double current simplex basis transmission in one 
direction : time a send -receive switch is pro- 
vided tor changing over from the sending to the 
receiving ; ndition. and vice versa. It is impos- 
sible for the • operator to omit change back to 
the receiving condition after the conclusion of 
transmissi' n. as the switch is incorporated in the 
transmitter unit, and is entirely automatic in 
operation. 

As the teleprinter may be left unattended for 
considerable intervals of time, some means must 


be provided for stopping the machine after trans- 
mission has teased. To effect this it is fitted with 
an automatic starting switch which closes the 
motor circuit immediately the printer electro- 
magnet is operated. If no signal is received for 


a period of two minutes the switch automatically 
breaks the motor circuit again. The motor is thus 
kept at rest except during the periods in which 
signals are actually being received. 

To meet the requirements of teleprinter ex- 
change services, the instrument is equipped with 
the previously referred to “answer back” mech- 
anism which has not hitherto been provided in 
any other printing telegraph apparatus. On 
depressing a key on the teleprinter keyboard 
marked "Who are you?” a special signal combi- 


nation is transmitted over the line, causing the 
“answer back" device on the ‘called” sub- 
scriber’s machine to repeat back its exchange 
and number to the “calling” subscriber. 

Principles of Operation 

Every character is allotted a combination of 
five units as shown on the code chart in Figure 7, 
the black circle representing current intervals 
and the white circles no current intervals. This 
combination for each individual letter is passed 
between the transmitter and the printer. 

When a key is depressed it engages a clutch, 
to which is coupled a series of cams which control 
the sequence of the transmitting operations. 
Under the control of these cams the depressed 
key is locked, and all other keys on the keyboard 
are prevented from moving until the selected 
character has been transmitted. 

The depression of each key is designed to 
arrange in a particular manner five bars which 
are capable of being moved longitudinally, a 
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START-STOP CODE 


A 


o«*ooc« 

p 

0 

0099099 

3 

? 

o»oo««# 

Q 

1 

0999099 

C 

( 

oot»«c • 

R 

4. 

0090909 

D 


otoctci 

s 


0909009 

E 

3 

o#occo* 

T 

5 

0000099 

F 


o«o«*c • 

u 

7 

0999009 

c 



V 

) 


H 


ooo«c*» 

w 

2 

0990099 

1 

8 

oo«#co* 

X 

l 

0909999 

J 



r 

6 

0909099 

K 



z 

• 

0900099 

L 

/ 

oo»oc«t 



0000909 

M 

T 

OOO#0 09 


fGS 

0990999 

N 

- 

0009*0 9 


L.TR& 


0 

9 

0000999 


COU 

0090009 


space 000*00 • 


«CVT - • - MARK 
O - SPACE 

Figure 7 — Signalling Code. 


displaced bar corresponding to a “marking” sig- 
nal. and a stationary bar to a “spacing signal.” 
Under the control of the cams, each of these bars 
determines in correct sequence the characteristic 
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of one current unit of the combination trans- 
mitted . 

In addition to the current impulses forming 
the particular character combination, two addi- 
tional impulses are automatically transmitted 
every time a key is depressed. One of these im- 
pulses precedes the character combination and 
serves to engage a clutch through which the 
printing selector mechanism is driven; the other, 
which follows the character combination, causes 
this clutch to be disengaged after the signal has 
been translated. A graph of line current for the 
transmission of the letter "V." plotted against 
time for both single and double current working 
is shown in Figure 8. 

The line currents at the receiving end of the 
line pass through the windings of an electro- 
magnet which turns a shaft into one of two 
positions for the duration oi each signal impulse. 

Five small levers are ultimately set backwards 
or forwards in the same combination as the 
moving members in the transmitter, this being 
effected by a synchronised striker which tra- 
verses the levers, and is struck forward in front 
of each lever in succession. The position of the 
shaft controlled by the electro-magnet deter- 
mines whether or not the striker will displace 
the lever, and since the position of this shaft is 
dependent upon the incoming signal impulse, 
the character combination selected by the trans- 
mitter is accurately reproduced in the printer. 

The last stage in the selection of the character 
to be printed is carried out by an application of 
the principle of the combination lock, by virtue 
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* 
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Figure 8— Graph of Line Current. 


of which one of a series of radial latches is caused 
to drop and entirely stop a rotating typehead in 
such a position that the required type is inter- 
posed between a small hammer and the paper. 
The hammer is operated during the early part of 
the selection cycle for the next character, and 
the impression is thus made on the paper. 
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JAMES W. BRYCE, OF BLOOMFIELD, NEW JERSEY, ASSIGNOR TO THE TABULATING 
MACHINE COMPANY, OF ENDICOTT, NEW YORK, A CORPORATION OF NEW JERSEY 

ALPHABETICAL CODE PUNCHING DEVICE 

Application filed March 23, 1025. Serial No. 17,085. 


The present invention is directed to nn im- 
provement in punching deviees for pnneli- 
ing tabulating curds. 

.Tn tile making of these ennls for directory 
work it has become the .practice to code the 
alphabet and utilize multiple punehings to 
denote letter characters. The punching of 
such coded multiple punched cards with 
punching devices now in use requires a con- 


illustration portray one embodiment of m, 
invention. 

i n (he drawing. . 

big. i is a top plan view of I lie eompleii. 
apparatus. 

b'ig. 2 is a view in (he card punched by 
the punching, device. 

big. •’ is a seclional view through (he key- 
Itoard showing the eonlael devices, the se'e- 


) siderahle amount of skill as ordinarily it is tion being taken mi line ,,f b'ig. l. 
necessary for the operator to perforin tile Fig. 4 is a sectional view of the jmiirlimir 
coding operation mentally and then to strike attachment, the section heimr taken on line 
the proper combination of keys to accord with 4 — 1 - " b'ig. p 

the coded character. In other devices uti- ~n enlarged sect ional view of eer- 

i losing combinational holes for denoting id- tarn pi. a- in the 'punching attachment 
' pliabetical characters the machine itself moved position. 

effects the coding hut the actual punching Fig. (1 is a top plan view of parts .,1/ the 
operation is efleeted by the power of the oper- punching attachment on an cnlarc-ed scale, 
ator s hngers. _ . b’ig. 7 is a circuit diagram of thimnachine. 

Ihe present invention is directed to the The machine in general includes a key- 
provision of a simple punching device which hoard section designated A and a ptinehiiW 
is adapted to he controlled by a keyboard sim- sen ion designated li. The piim-hiim- -c-lion 
liar to that -used on typewriting machines ami 1! in its general characteristics is similar to 
m which Ihe coding of the characters is cf- devices already in us,.. If consists of (he 
fcctcil automatically by tin -..lehinc and in usual electric key punch previously utilized 
which the direct labor of punching is per- for punching the'f :il>iibitiie<- cards ‘ The inr- 
lormed by (he nmehme itself instead of hv ti-nlar form herein used i- more f.,l| v J,;,- „ 
the operator as heretofore. and deseril the , -..pending appli.-alim, 

Aeeordmg to the present invention the •.IMoVn Sehauti'. Ferhil 7:i!.!No |i|,.,| 

operator strikes the usual typewriter form August 14. 1 !»li I . Ami what similar ’form' 

o! keys. I lie operation of these keys elieets ol pnnehiiig deviee i- s! ,,\vu io ji.,. patent 
the selection of the desired combinations of of i,. <'. Reynolds Sn. !.: os.iiiii. ' j | 
punches and thereafter the punching opera- mg attachment im-ludes the u-ua! m.-i-ha - 
tion itself is performed by the power de- "ism for feeding the ear'd- through ihe ma 
rived from a translating device in the puiieh- "bine. The principle of operation .niii/ ' i 
ing attachment. The .-.p-rntor merely de- "ilh pirn.-he- of llris c|i!,,- : „..,. r j, (l , ,, r „ v ;.|.. 
presses the keys for controlling and selectin'' 11 I’biridity ol pnnehe- go di-p .. . I a- ro-- : 4 ... 
purposes and all other operations are per- pmiehiug attachment, each punch i-nav. 
formed automatically by t he ’ ... •bine. Ac- f -|" ,l| d>iig I" a part l.-uiar ind>-\ point p.-rfora 
cording to the present, invent i, .i (he only 1 the eanli I n the pis-. ni eml,i,dim. . 
ell'ort required upon the part of the operator * "" ,v I" 11 "' 1 "'- are prm i . ! . I . In th- 
is the effort required to close a simde pair of l: ill: ' !l '"~ altacinoem 

contacts associated with eaeii low and all I""" ,7 ' M » 1 1 < -ti -■ - 1 upon 

the other operat ions are performed auto- | .. V Vi"' V'" 1 ''' " ' ' 

mat.icall v and by an outside source of power. , \ i. i 'i 1 

-"jo-in „,,, ,,, ;, r ,v; 

present itl vein ion will ne liereinafterset. forth parts issue!, that f I of ihe .-,‘rd tab. • *4 '. 

m the uccoiiipaiiyiiigsperilieatioii and claims after em h punching op-rat i.’.n. T!„- ,,‘i 


j * .* **»«*» ’ ■ 1 i * Mini mil” '«*;,! Mull I 

and shown in the drawings which by way of feed is usually etlecicd i'u 










- i *- , 
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such as is shown in (In* Reynolds patent ami 
(In* Trailing notion is eont rolled after i 
punching operation hy suitable esesiprinent 
meehnnism well known in (In* art. 
f \ Within (In* pmn hin;* Motion |> there are a 

plurality of seleetine ina/piep- p 1 , one M*le«*| 
me ma^nel heine p'rnv i« le« I for eneh puneh. 
These seleetine magnet , when em?';d/.ed. i*l 
feet the seleetion of (In* pum'he- in the fol- 

10 low ini! manner. 

1?eferrii\';r to Kij>. 1 ami n a seleetih;: map 
net l*|» w hen etier^i/.etl, attrael if ; armature 
’J’J thu* ilepres^ine a plunjtrr \>:\ ami thromrh 
hell etatik Vf I thrust forward an inter p«* i i 
la !>ari!.\ovei it^ eot rr^ptunlme pum h ‘jn. Tim 
forward tuoxeiiieul of n n v interposer ha? i 
adapted to impart !i inekim- iti"V<’inrii| to a 
hail *J<\ w hieli hail ?• suitably « •« *i i • i* •* *t » ■, I i • . 
a link w’hieh extend- rearw ai«llv and n< to 
SO ate- eotttart- ‘Js to « I h « : -amr. I !»<• rh* 
**Uie of t he*»e roht.U t ■ f.ihl? ■!»•■ • a • omit to 

tin* main pnm*h artmitine in. mure! J'.K 'l int 
maenet heimr emu jji toil, a lail .’’.Hdoun 


? 1 ? *- \vhl« j» i * :i s 

ward i\ tie',* 
Uet.H alii) ifi lii - 
the IMiin In - 


K* f- fTS?;;! no * to ! 
? .h‘« !.'r h Inn. tht- *-.• t 






rw; , 




punches so that different, desired combina- 
tions of punches may be placed under control 
of any of the keys. 

2. In an apparatus of the character de- 
g scribed, the combination of a series of keys, 
of a plurality of bus bars for each key. a 
contact for each of (lie bus bars, said con- 
taets brine dosed by operations of the asso- 
| dated keys, a plurality of punches, a magnet 
I jo controlling each of the punches, and means 
whereby any desired magnet may be con- 
nected to any desired bus bar. 

■'!. In an apparatus of the class described, 
the combination of a series of keys, a series 
16 of punches to he operated in code combina- 
tions upon operation of the keys, a plurality 
of bus bars for each of the keys, a bus bar 
lor each of the. punches, and means whereby 
any one of the key bus bars ma v be connected 
20 to any one of the punch bus bars to set up 
•the different combinations of punches to be 
called into play by selective operation of the 
keys. 

4. In an apparatus of the class described, 
2n the combination of a series of keys, a plural- 
ity of contacts operated by each of said keys, 
a series of punches to he brought into 
operation by the operation of said contacts, 
and means comprising intersecting bus b: 

30 coordinated with said punches and conl;i. 
for bringing different combinations of 
punches under the control of any of the keys. 

15. In a punching machine, a plurality of 
punches, a plurality of connections for effeet- 
"0 ing actuation of said punches, a plurality of 
contacts, a key for operating said contacts, 
and means for associating selected combina- 
tions of said connections with said contacts 
to effect actuation of corresponding comhi- 
40 nations of several ptr '’ -s, said means being 
shiftable relative to said connections to vary 
the combination of connections associated 
with said key whereby the same movements 
of said kev may be made to select different 
43 punch eombinai ions. 

In testimony whereof I hereto aflix my sig- 
nature. 

JAM IvS W. BTIYCK. 
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en\f'Opy:s.L' th * 

. inspection of ti..- a<n 'iiijiVi 
: ! tin* invention al-ocnn-th 
A novel feature* of <• in-:: 
of h.-roinaft- 

aimed : 

In the drawings : 

Fit.'. I is a detailed i-Wati- 
;«r and printing mechanist 
Fiir. *2 b the -a me a* 

..-'lion .,f rrs^.i tyj>** «• 


2"> Fiff.'a is a tabulation showing tie* b-t'-'-r 
irroiips and the. .index portions a-vocia:*. ; 
t' i rewith. . 

Fi«r. | .-hows a portion of a r»»f* »r« i 
punched lo«p. 11' a word. 

ao This printisnr meehani-m may be -id --tit su- 
ed for or u-ed in part with thy printing meyh- 
ani-m shown and de.-cri! . .! in the applbutb :: 

. f c. I), Lake. Serial No. 1 filed May 
13. l*lg:5. iiov.* Patri.t No. 1 1. A- tb;- 

35 inwnt'oii only concern- the printing and 
iH-tioiM.f the :.ri!:t!r:*r«-h-!iients. the card fee 1. 
bru-h sen.-in" mediani-m- and control- hav.- 
I not been shown, they l^urtr the same a- b-- 
-r-rilieil in tie* Lake application mention.-: 
t“ above. The impuFe< trait-mitted fr'oni ti. ■ 
.-••n- : ntr bru-hi-s by virtue of pg-foratio!:; 
the card- pa.-.-iniMbe l nt-1'n-s elf.-'ts the nr » *-t - 
ij,<r Iiiairtle*' to select the proper notch in the 
« vT.e bar carrier in the -a tm* manner and there- 
■t5 f u i,- f,. r t!,.. -ake of -impbeity the typ-b.i: 
1 -imvr and enact' tig »**leetilig in.-eliafii.-m: 


.• pawl eoactiiiL' with 
at ri*-r member t" en- w> 
londiter to that par- 
Tim.-..' for ex- 
i rated if; the fifth iti- 
.• ,-ob-mn corre-portil- 
ifiwn in Fi.tr>. 1 ar»d 
in -ynebroni-iu with 
• ! a- ihe-ensing brush 
son at the fifth index 
. teh 17 # will be op- 

p; and llu* magnet 27 10 









Him* 


;ii.'>u5 Jl> jtivol 
I 111- .-***;» 

li-k :-l lii 







cooperating with said member to etTect 
selection b\ the number of opcrati 
said member ami the individual type 
timing of one only of the operations. 

5 4 . \ printing mechanism having 

Vality of typo divided into groups, 
tiism for selecting both the group- ami 
dividual type v. thin the groups ami ; 
electromagnet for operatin': said nice 
30 to e licet both group selection and md 
type selection. 

,*». A printing mechanism having a 
Ity of type divided into groups, mee 
for selecting both the groups and the i 
1 ? tuil tvpc within the groups and a sint 
troin’agnet for operating said medial 
select the groups by 'lie number of ei 


vidual type within the groups hy a single ( •.. •ana <i> 

:C energization of said elect roinagnet. .-electing tne gr> n 

li. A printing mechanism having a plural- • 1 -• A innt eg 

it v of type divided into groups, meehuui-m coutroj.c.i by 
f<»r ^electing both the groups and the in- < < i-.'pi-i.-nig a p:i> 
dividual type within the groups and a sing. e gr*>i p . •: j- it:*:!** 

:: electromagnet for operating said nieehamV.n i:.g_ o--. t:u- giy.i 
to select the groups accord;- ': to the number wg-.iin •' •• group 
of energizations of said elei. roinagnet ami -Una u. signal mg 
the individual type within the group- by the pc: up. -ani -r g. 
timing of tin* energ /.at ion of said eleetro- -ng tp- .m. ' i'*i- 
' ■ magnet. , si ■ n-iv- t.< .ai } i. 

7. A print 5i.tr mcch:in:.-ni having a plural- record :?.ci:-«!iug 
i tv of type divided into groups, selecting m< : to M"«! data • 
nieeluini-m having a -ingle ■ opc-ating mem- " '.rv! said -mi; 
Imt for m.n. .ally -electing the individual type l'-i i:ng tiu* group 
■ within a predetermined group said .-electing i ; ». A printin', 
mechani-ni al.-o comprising mechanism n<- plural’ty of ty;a 
operating with -aid -ingle lncisd er to elleel In ting member 
-election of ii. her groups on repeated opera- < i»*-:*;«: tp 
lions of said member during a single printing having a pnu ali 
operation of .-aid printing mechanism. select the group 

vS. A printing meehani-m having a plural- -electing nu- uihe 
it v of typ" divided into group-, eleetromag- lect tile imlividt 
mtically controlled selecting im-chaui-m for b i-ting the opera 
nofimiliy -electing the individual type with- m-niher to select 
in a predetermined group, a single ‘control 11. A print i n: 
electromagnet for -aid selecting inechiini-in plurality of type 
and uieehai:i-iu cooperating with the select- ing inenilh'i* adaj 
ing inechaiii-m to effect selection of type turn to -elect the 
within other groups on rej tented operation- a plurality of op 
. f said control elect ron’iagnet. .groups, means ! 

0. A printing mcrhani-ui adapted to be ne-ml'cr at difle 
controlled by record* bearing index points. ' i'iital type; lm-: 
comprising a plurality of type divided into po-ition of .-a 
group.-, mechanism for. selecting the groups li - group- and 
*” and the individual type withit the group in- i'"i- both i f -ah 
eluding means re-pon-ivc to tin* location « . f i-‘». A priutin 
index points un a record for selecting tin* plurality ‘-1 tyj 
individual- type and mentis cooperating with h cling member 
said first named mean- and responsive to anv operation t-i ; 
( - 1 iiumlier of index points on a record, inelml- having a pntr':.l 
ing two in ad li' ion to the first mentioned in- .-elec; the grouj 
dex point for -electing t lie groups. -elect tug memht 

10. A printing mechanism adapted to he the individual t 
controlled by records. bearing index point-, position of -aul 
comprising a plurality of type divided into a common open 


nrner wir 


inrorme 


plurality of differ -nt op ■r-.d-l 
arresting the type -arrp- 
printing positions, nma!- for t 
oration of said member t< 
dividual type, in* an- !*• tr< 
tion of sai<l .-too nit-mh-r w 
and a common clivtrnn.ag: f f 
.-aid first named nvan- fn.in a 
and said second name ! mean* 
impulses. 

10. A printing mecha'd*... 
carrier with a plurality i.f g 
thereon ami having th* 
intermediate the type ; f live 
member for moving said c«-r 
ent positions and a ratchet or 
a sh-p nawl «'ooj'e'*at ;, o» v’*! 
stop tin* carilcr in 11 In * t •» 
cooperating with -a’d pawl 
sitions when operated to 
all groups of type and a .-*• »;> 
device to release said '••■wl f 
with the ratchet at d’lT-'n r.t 
individual type ami to o; 
control the position of the pa 
a ted. 

In testimony whereof I b 
1 signature. 
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PERFORATED RECORD CARD 

Albert V.\ Mills, East Orange, ?<. f., avdgnor, by 
mesne w.irrnmcnts, to tnScm.st'.'.'-.sl li-j-in-- - 
Machines Corporation, New York, N. V., a cor- 
poration of New York 

Application February 7, 1030, Serial No. Ji i.'Si 
3 Claims, IC1. . •—03. 


This invention relates fo record cards adapted . 
for use in connection with perforated card con- 
trolled accounting machines such- as the well 
known Hollerith tabulating machine... In such 
5 machines a record card is provided with a plu- 
rality of vertical. rows of index point positions. 

A common form of card includes such vertical 
rows with ten positions tn each column for repre- 
senting the numerals from zero to nine. Add!* 
jo tional positions above the zero position may be 
employed to indicate additional data, such as 11 
and 12 , where it is desirable to record all of the 
month?; in a single column. In the usual system 
a .'.ingle perforation is made in a vertical column. 

15 This perforation is made at a particular point to 
represent a particular numeral. For instance, if 
it is desired to record the numeral '■'s' in a par- 
ticular column, a perforation will ne made in the 
•3 position in that column, and so on. These cards 
20 arc fed through tabulating machines and are 
sensed by electric current brushes under which 
the cards are fed. The positions on the card feed 
successively past the brushes and if 'a perfora- 
tion appears in the 9 position of any column, the 
23 brush will reach through the perforation and 
make contact with an electric conductor on the 
other side of the card. It will close a circuit 
through electromagnets to cause the machine to 
effect accumulating operations to accumulate the 
30 3 and also when desired to cause the machine 
to print the 9 on a record strip carried in the 
machine. 

The card rnay also be analyzed by sensing pins 
in which case the card is stopped at a sensing 
35 position and the pins projected against the card. 
The pin detecting a perforation will pass through 
the card and control the accumulating and print- 
ing operations of the machine. Heretofore the 
number of characters entered in a single column 
40 on a card has been limited. It has been cus- 

O tomary to eifcct punching in the columns at a 
very limited number of positions. In some in- 
stances in order to increase the capacity of a 
single column in order that alphabetical char- 
45 acters may be represented, two or more perfora- 
tions were made in the column, the combination 
of perforations being used to control the oper- 
ation of the machine. 

50 The object of the present invention is to de- 
vise a system of perforating whereby a large 
number of characters may be represented by the 
punching c* a single hole in a column on the 
card, 

55 Referring to the drawings wherein I have 


mown what i tv.-j consider to be the preferred 
form of my invention: 

Fig. 1 shows a oar d hav...g SO vertical columns, 
each column having ten numbered- index point 
pv •.. ,r.s ,v.a ring the characters 0 to CO 

? 2 -nows a card of rhe same size having Vs 

tv/.. 3 c an enlarged section of the card shown 
in t vi. 2 

F;T. 4 V an enlarged detail section of the card e,S 
shown, in Fig. I. . 

r 3 -.hows a card s.miiar to that of Fig. 2 
in which the card may be divided across the 
r. d-he ar.d ep-rute net-s of rt.--.ta entered in the 
upper haif ar.d in the lower half. 70 

Fix. <? is a diagrammatic view showing the 
manner in which the card may be used to control 
the '-rtr.r.g of type carriers In cause printing of 
value o; characters repr?'flri'.-' , rt by the per fora - 
;-o.u ;n the card. 75 

In Fig. I the c ard 1 shows t».*n Index point po:t- 
t:cr..', :r. each vertical column. Each of these 
positions represents one of the numerals from 
0 to 3. A perforation in any one of there posi- 
tions may represent the character printed in 80 
the position. Thus ir. the first column a perfo- 
rator. 2 is xhown in the 9 position representing 
the value 9. In the second column a perforation 
3 represents the value 3. In the remaining and 
succeeding columns, perforations represent the 35 
values 7 ar.d so on down to zero. In the eleventh 
column a perforation 4 la shown slightly above 
the position of the perforation 2 of the first col- 
umn. In the thirteenth-column a perforation 5 
is shown >lixhtl 7 below the position of the per- 
foratibn 3 of the second column ar.d :n the 
twelfth column a perforation 8 b shown in a po- 
sition midway between the positions of the per- 
forations 4 and 5. Thus between each horizontal 
row of numerals additional perforation positions fl ' 
are employer!. In Fig. 1 the perforation 2 Is 
.ho xt. m the first column, the perforation 4 is 
m the -eeor.d column, the perforation *5 is in the 
third column, the perforation 5 t; in the. fourth 
column ar.d the perforation 3 i.t In the fifth col- 
unn. This lyvem u continued on up to the 
upper end of the columns so that instead of hav- 
ing only ten index point positions in each column, 
thirty-seven or more such positions may be used. 

Any one of these perforations may be made in the 
.single column. If all of the perforations were 
made in a single column there would, of course, 
be a continuoiii slot from near the upper edge of 
the card, all the way to near the lower edge there- 
of, but it 13 to be understood that or.l 7 one per- * 10 
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o nk of the 
"d v.h'-i. 1 rush 

i in the card a'. -I 
. —jth the blo'k 
c.icuit is a :.ei. of 
oil'd by card !c. r j 


hammer or 
record sheet 
he type cle- 
nrlnting on 
as the lead- 
. e.--. the time 
: to operate, 
oh at which 
eth 34. As 




to ih* common bn. holder 44. then th.'ouzh 
:0 any of the hr a: h' : (hat have made c. : • .ad 

through the- perforative. •. r, rhe block 24 tiicr. 1 
Oil out.' i a holding nu.<i;.tWl. wire 4*5. printing po: ■ 
matin' t f:a, I.r.e 40o. ton»vd 17 which arc closed .• 
during ! .<• card read:;.:; cycle, ana Lack »o *r e •.*.'• 
if. other of the roar"- A r von as the hold;?. : 
mattnei ha*. ome cr.ci*::?rd .1 attract'-. its am. a- v - 
iiij'. 48 ( loamy contact'. 43 ao *."r,at the circuit o.if 
no*-v from the aource 43 through line 12. con- ; o ; 
facts 30. wire 50. contact.-, 40. thiouqh the arma- ; 
to litre 48 which set ves as a conductor jo the wire 51. ■>! 
rn acnet 4 V wiie 40. marr.erf;?. -.ire 40a. rente 
47 to the other side of the line. The holding per 
magnet 45 serve:; to keep the circuit closed after 2 
the perforation whicn effected the closure has rail 
1.4 passed the bruah 21 and opened T he circuit a: p!:: 
that point. The relay rr.arr.ee 45 holds the c.r- • a 
cuit closed until the end of the card cycle during per 
which time the pnr.t.rig w.ii have been effected, rep 
At the end of the cy..ae. a cam 52 permits the cor.- p; 
10 tacts 47 to open. Tola breaks the circuit through me 
the magnets 45 and 33. Contacts 43 then open rec 
and the pawl 32 is restored to iv» normal position na 
by spring 35 thru releasing the type carrier 25. coi 
The type carriers will then be restored in a po: 
45 coimteu iockwi.se direction. :o their normal pa-.i- pe: 
tions in a manner more fully d: closed in ’he the 
aforesaid patent. era 

In the illustration of Fi:'. 6. the parts are .-'hown vs 
at a point about the middle of the curd sens.n? co: 
r,o cycle. One of the type carriers 25 has been in 
.stopped by reason of the brush 21 having made 1 
contact through a perforation. The brush 21a ral 
is .shown reaching through the perforation .n the pis 
card and engaging the block 24 so that its mag- ea< 
r, 5 nets 45a and 38a have just become energized ar.d pc 
the pawl 32a has just been operated to stop the re; 
type carrier 20 in position with the type element po 
30a in the printing line. This type element repre- ca- 
serns the value corresponding to the perforation re- 
r,f> in the card which brought about energization of rv 
the magnets. The brush 21b has not yet en- a 
countered a perforation in its column and there- pc 
fore its magnets 45b and 38b have not yet become pe 
energized and the type earner 27 will continue to *h 
cr ’ move synchronously with the p.vvagc of the card tr 
through the machine. This type carrier will be ed 
stopped later in the card cycle if a perforation co 
is encountered by the brash 21b and will be 
stopped in a position corresponding to the value 


- . card or. v-b.vn d/Terer.:: ally located 
: .' sc . -i ."Pi-; • nt diifercr.'. character ; 
,r . -iv .vh the letters of 

ar.J in whi.ii v. perforation Ispro- 
■ . . of rich po:r.*s. v-..d perforation 
. • or adjacent point representing a 
:.t . a pe.-fo Ht/.n at one of said 
ng adapted *.o opera*;; e y '.elect a type 

•.-a* .or. at any ore of sari points being 

n at any other point.* 

■forated record card divided into a p!n- 
columns *vh.ch .are subdivided into a 
of progressively* located index points 

r. through the card at tr.e of raid point* 
.r.g the eorre-vpor.d.ng character, said 
ir.g clover to each other than he di- 
jf the perforation in v.s columnar dl- 
r.ereoy a greater selection of characters 
•prevented by a s’ngie perforation in a. 
hail where the distance between the 
greater than such dimension of the 
;n. said card he.r.g adapted to be fed 
i machine synchronous'/ with the op- 
f a type carrier and be ir:;.'. adapted to 
tin? of the type carrier in a position 
ding to the position of a perforation 


A perforated record card divided into a plu- 
• of columns which are subdivided into a 
lity of progressively located index points 
representing a different character, ar.d a 
ration through the card atone of aid points 
sentir.g the corresponding character, said 
3 being closer to each other than. the di- 
ion of the perforation in the columnar th- 
in w hereby a greater selection of characters 
be represented by a single perforation :n 
umn than where the distance between the 
j a greater • than*:>uch dimension of the 
•ration, said card, being adapted to be fed 
i:/h a machine synchronously with the op- 
on of a controlled member and being adapt-. 
> ddferer.tuUy control such member in ac- 
ir.ee with the position of the perforation. 
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By F. R. THOMAS 

Creed & Company, Limited, Croyden, England 




HE introduction of Teleprinter Systems 
has had a profound influence on tele- 
graph practice: for, since their intro- 
Jkiction and substitution for the earlier Morse, 
*Hugl' es - and other types of printer equipment, 
Service ha? been sped up and costs reduced, with 
itsultant stimulation to the earliest branch of 
Metrical communication. Teleprinter Systems 
have extended the scope and usefulness of 
'telegraphy in commerce and industry so that 
^pday, for example, numerous firms have made 
vision for the rapid and exact transmission 
of orders, instructions, and information, between 
their offices and works. 

fc Experience in these new fields focussed atten- 
tion upon the desirability of providing Tele- 
printers with a keyboard conforming strictly to 
that of the commercial typewriter. This had 
hitherto been considered impracticable as it ap- 
peared to necessitate the use of a six-unit code 
hich would have precluded inter-communica- 
on with existing systems. 




typewriter Characteristics 


The commercial typewriter keyboard com- 
prises four rows of keys. Each key controls a 
typebar carrying two Type faces placed one above 
ithe other on the type-pad, these being known as 
the “upper case’’ and “lower case” type faces. 
The keys are labelled to correspond with the two 
type cases, and when the upper case is required 
is preselected by depressing a shift key. This 
Wises the type basket from the lower to the 
Upper position. 

The speed of operation is dependent only upon 
the ability of the typist. 

eleprinter Characteristics 

The five-unit telegraph code used by Tele- 
ter Systems provides a maximum of thirty- 
0 signal permutations. After allocating com- 
ations to the various functions such as carriage 


return and line feed, twenty-eight are left for 
other purposes. In order to use these for letters, 
figures and punctuation signs it is self-evident 
that a “shift” mechanism must be incorporated 
in the printer. Two of the twenty-eight combi- 
nations are required for setting this mechanism 
in the required position, and there are thus left 
twenty-six combinations, each of which can be 
used for two characters. 

Since the whole of one “case” is needed for 
the letters of the alphabet, the figures are in- 
cluded in the other “case” along with the punc- 
tuation signs, and it is necessary to transmit the 
appropriate shift signal to the printer when 
changing from one case to the other. 

This departure from typewriter practice has 
necessitated typists receiving some preliminary 
instruction before operating Teleprinter key- 
boards. 

There is a further difference in operation in 
that the speed of typing on Teleprinter Systems 
is limited by the transmission speed, which is 
seventy-two words per minute. 

New Commercial Keyboard for Teleprinters 

Creed & Company have now solved the prob- 
lem of double case operation with the retention 
of a five-unit code by arranging for the auto- 
matic insertion of a shift signal whenever the 
sending of a figure or punctuation mark is re- 
quired. In order to transmit this additional signal 
without slowing down the operation, a storage 
device has been provided which holds the per- 
mutations corresponding to the key last de- 
pressed until the appropriate shift signal has been 
automatically transmitted. This has enabled 
them to provide a keyboard conforming stricriy 
to the commercial typewriter layout in which 
both figures and symbols are accommodated on 
the fourth row of keys, the symbols being se- 
lected by holding down a shift key. In the design 
of this new keyboard the physical dimensions 
in regard to the separation of the keys have been 
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determined from a study of many veil-known 
commercial typewriters (Figs. 1 and 2). 

Incidentally, the provision of this storage fea- 
ture frees the keyboard from the transmitting 
mechanism and so gives the operator relative 



figure 1 


freedom of operation from the limitation of the 
speed of the transmitting mechanism. The speed 
of line transmission is fixed at fifty bauds which 
corresponds to a continuous operating speed of 
approximately seventy-two words per minute. 

Commercial typists rarely operate continu- 
ously at speeds exceeding an average of 45 
w. p. m., but when typing short words and fre- 
quently used syllables they often attain speeds 
ever 100 w. p. m. When operating at a speed of 
45 w. p. m., the typist is well below the Tele- 
printer transmission speed, and there becomes 
available time equivalent to 27 w. p. m. for use, 
with the storage device, for short typing spurts 
at high speed, and actually permits the operation 
of two keys in succession at the rate of 180 
w. p. m.. three keys at 168 w. p. m.. four keys 
at 125 w. p. m.. and so on, until finally the 
uniform transmission speed of 72 w. p. in. is 
reached. - 

Principle of Operation 

The storage and shift insertion devices are 
shown schematically in Figs. 3A, 3B and 3C, in 
which 9 is a “letter" key, E; 5 represents per- 
mutation bars on which five-unit permutations 
are set up by the depression of any key: 2 is the 
first stage of storage: 4 is the second stage of 
storage; 10 represents the successive transmis- 
sion of the five signal units; 7 is a “figure" key, 
1: 6 is a control to all keys which, through 8, 
causes the second storage stage 4 to be connected 
to a permanently established “figure shift" 3 or 
"letter shift” 1, when a change of case is required. 

Fig. 3A shows the normal condition existing 
after the depression of the letter E, key 9. The 



E permutation has been set up on the 1 
transferred to the first storage 2, then 
second storage 4, and thereafter transmii™ 
five successive units. This condition persist*^ 
the next key is depressed. As the five ui 
transferred simultaneously from one 
stage to the next it will be seen that anode 
can be operated immediately the pre__ 
mutation has been transferred from de l 
to the first storage 2. Before a third key '< 
depressed the first and second pennu 

must be passed onwards, and suitable 1 

means is provided at each stage to preve^* 
interference of successive permutations, jfjj 
Fig. 3B shows the conditions establi 
the depression of a “figure" key 7 fo 
“letter" key. When the key is depressed! 
is the appropriate permutation set up 
bars 5. and passed to the first storage 2^.1 
second storage is connected to de _ 
established figure-shift permutation 3,1 
picks up and transfers to the transmitter?!! 
permutation in the first storage is held Byi. 
until the transmission of the figure-shifty 
fected. and it is then transferred to de;s 
storage by the automatic reversion of the* 

8 to the position shown in Fig. 3C.,.':KgB 
A similar action takes place when at 
from figures to letters is made, except 1 
control 8 connects the second storage ttr a 
manently established letter-shift 1. - ’ 4®l 
It will be noted that the controls 6 i 
operate where there is a change of ca; ^ 
the appropriate shift signal is only transt 
when there is a change from letters to f 


vice versa. 


Figure 2 


Figure i.4 


Figure 3B 


Figure 3C 


From the foregoing it will be apparent that 
if a letter key and a figure key are operated al- 
ternately and continuously, the maximum speed 
permissible will be 36 w. p. m. as the appropriate 
shift signals have to be inserted automatically 
between each key depression, and therefore the 
number of permutations transmitted will be 
double the number of keys depressed. 

In practice, however, case changes rarely occur 
more than twice consecutively as, for instance, 
in typing “the 3rd.”; and, therefore, although 
almost the whole of the time margin available 
in the storage mechanism is absorbed by the two 
successive case changes, it is restored immedi- 
ately the operator continues typing at normal 
speed in either of the two cases. Actually, one 
case change can be made at the rate of 140 w. 
p. m. and two consecutive case changes can be 
made at a speed of 72 w. p. m. 

Storage and Shift Mechanism 

The storage and shift mechanism (transfer 
unit), Fig. 4, forms one compact unit mounted 
above the key bars. It consists essentially of four 
frictionallv driven cam shafts mounted side by 
side, and rotated in a clockwise direction. Each 
cam shaft carries a number of flat cams set in 
fixed angular relationship on a keyway. 

The transmitting contact mechanism forms a 
complete unit mounted at the top left hand side 
of the transfer unit. 

The mechanism required to provide automatic 
case insertion and storage, as well as the permu- 
tation changing mechanism, is indicated in Fig. 5. 

Storage Operation 

The depression of any key, 37 (Fig. 5), causes 
two separate combinations to be set up on five 
pairs of permutation bars, one pair only being 
shown — 13 and 42. 

The right hand ends of these bars have spe- 
cially shaped slots, one bar of a pair being slotted 
in its upper edge, and the other in its lower edge. 

A shift key, 31, when depressed, causes the 
lever 35 to rotate about its pivot 36. The right 
hand end of this lever is pivotally connected to 
a cradle 33 mounted on a pivot 30, and is nor- 
mally held in its upper position by the spring 32. 
Pin 34 is rigidly connected to the cradle 33, and 
passes through slots in five connecting links 29 





"illy one shown'', there being one link for each 
pair of permutation bars. 

At the lower left hand end of these connecting 
:inks are two projections. The upper projection 
can engage in the specially shaped slot of the 
rear permutation bar of a pair and the lower, in 
the slot in the front bar of a pair. 

The depression of a character key. 37, posi- 
tions the five pairs of permutation bars. In the 
rase of the letter keys the combination estab- 
lished is the same on both sets of live bars, but 
in the case of the "figure ’ kevs two different 
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there is no corresponding projection on the mid- 
dle cam. 

On depressing a key in the upper or “figure” 
case, the shift cam shaft makes the upper half 
revolution, and the first, second, fourth and fifth 
cam levers are operated as well as the single 
right hand lever. The figure shift combination 
is thus set up on the storage bars, and the trans- 
mitting cam shatt is then released and the signals 
transmitted as previously described. 

Immediately after the transmission of the ap- 
propriate shift signal has been completed, the per- 
mutation stored on the bars, 19, is released for 
transfer to the bars. 39, and is then transmitted. 

In addition to the mechanism shown there are 
lock and trip mechanisms associated with each 
shaft. These can be seen in the photograph, 
Fig. 6, which shows the transfer unit with its 
cover and front plate removed. 

“ Run-Out ” Key 

Another feature introduced in the new key- 
board is the provision of a “run-out” key. By 
holding down this key the combination already 
set up in the transfer mechanism by the last 
character key depressed is transmitted continu- 
ously. This facility is not only useful for circuit 
testing purposes, but simplifies the work of the 
operator when tabulating or underlining. For 
example, when typing a continuous line under 
the heading of a letter, it is now only necessary 
to operate the “hyphen” key (-) once, and then 
hold down the “run-out” key. 


“ Answer-Back ” Unit 




In Fig. 1 a key is shown maria 
you.” The depression of this key- 
combination to the distant printer 
the release of an “answer-back"': 
Fig. 4. This consists of a frictional] ' 
inder carrying a number of wards 
cut predetermined five-unit com 
cylinder is normally held at rest 
which is disengaged on receipt of the 
mitted by the “Who are you” ke 
inder rotates the five-unit wards" 
cessively upon five selecting le 
connected to the second storage 
As each combination is set up on 
separate cam on the “answe^lja 
trips the transmitting shaft, and the' 
is transmitted back to the printer, ' 
end of the line. All keys on the f 
locked against operation during th, 
the cylinder to prevent interfere?! 
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going “answer-back” signals.-/] 
brought to rest by the detent at t 
revolution, and the keybar lock is 
This feature was primarily? 
in person-to-person comrnunicati 
calling subscriber to verify that tb 
nection had been established/ 
use in point-to-point services wh 
attendant at the receiving in 
ables the sending operator to- 
distant machine is working. . 
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The Measurement of Small Values of Inductance 
and Effective Resistance 

By J. K. WEBB, M.Sc., A.M.I.E.E., and C. BROOKES-SMITH 

Standard Telephones and Cables , Limited 

[n connection with the development af the continuous loaded telephone cable, it has 
been found desirable to measure accurately the inductance and effective resistance of 
vers short samples, as well as the magnetic properties of the loading material. Details 
are °iven of a bridge suitable for this purpose. 
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HE behaviour of cables used for com- 
munication purposes depends on the 
four parameters, dielectric capacity, 
ce, inductance, and effective resistance, 
[experimental work, considerable saving may 
Effected if these can be determined accurately 
very short samples of the order of about two 
upwards. From these measurements a 
ble forecast of the constants of the final 
may be deduced. 

hi the case of dielectric capacity and Ieakance, 
well-known capacity and conductance bridge 1 
all requirements, but for the measurement 
the remaining two parameters, no analogous 
ge has been available, and consequently it 
been necessary to develop one. 
his bridge, known as the a-c.-d-c. bridge, in 
tion to inductance, measures the resistance 
alternating and direct current of the sample 
‘ test and hence, by subtraction, the incre- 
of resistance due to inductive effects such 
the skin effect in the copper conductor, and 
eddy current and hysteresis loss in the load- 
material . 

easurements with a-c. and d-c. may be made 
out disturbing the sample in such quick 
ion that errors due to change of tempera- 
are obviated. 

e bridge can also be used to- measure the 
etic properties of very small samples of the 
g material, i. e., permeability, hysteresis, 
eddy current loss at known field strengths 
in the case of cables for carrier frequencies, 

i&, Cam PbeU: Bell System Tech . Jnl., Vol. 1, No. 1, 
*>22. W. J. Shacldeton and J. G. Fergusson: Bell 
Tech. Jnl., Vol. VII. No. 1, Jan., 1928. 




the effect of the screening, lead sheath, and 
armour on the resistance increment. Tests per- 
formed before and after removal of the metallic 
components surrounding the conductor enable 
valuable empirical data to be obtained. It has 
been found possible to obtain complete magnetic 
and loss data on a length of only two metres of 
0.1 millimeter loading wire. 

Bridge Circuit Employed 

Since there are a variety of well-known meth- 
ods available for the accurate measurement of * 
small inductances, the main problem has been 
the determination of effective resistance in in- 
crements as low as 0.0001 ohms at very low field 
strengths in the loading material and, hence, 
correspondingly low currents in the sample. 

The range of measurement found most de- 
sirable was inductance from 1 to 300 microhen- 
ries, and resistance from 0.0001 to 10 ohms over 
the frequency range of 100 to 70,000 cycles p 3. 
These limitations greatly restrict -the choice of 
circuit in order that accuracy may be combined 
with sufficient sensitivity while errors, due to 
stray capacities, inductances, and contact resis- 
tances, may be kept negligible. 

A simple substitution method has been found 
most effective in meeting these requirments, the 
circuit being given in Fig. 1- This is essentially 
an equal ratio bridge in which an initial zero 
balance is obtained with the sample short cir- 
cuited. After the short circuit across the sample 
is removed, balance is restored by decreasing the 
variable inductance and resistance in the same 
arm as the sample, the other three arms of the 
bridge remaining undisturbed. The amount of 
such decrease gives a measure of the effective 
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PERFORATED RECORD CARD j 

Albert Washington Mills, East Orange, N. ;J., as- 
signor, by mesne assignments, to International 
Business Machines Corporation, New ; York, 

N- Y n a corporation of New York 
Application April 23. 1932, Serial No. 607,114 
1 Claim. (CL 235 — 1) 

This 'avcntlon relates to perforated record a single large perforation would make It diffi- 
cards : ..r controlling tabulating, sorting and cult or even impossible to . read the words. 


other accounting machines. Record cards used 
in the Hollerith system have for a long time con- 


In perforated record controlled machines such 
as tabulating orlcard sorting machines, it is cus- 


5 talned adjacent columns of index point positions tomary to feed the cards one at a time to a set 5 
in which a round perforation is made in one or of electric brushes, the brushes pressing against 
more of the positions in each column to Indicate the card as the latter moves through the ma- 
a value. According to D. S. Patent ^ 1.772.492 chine. When a perforation reaches a brush, the 
the perforations are long In the vertical direction brush passes through the perforation and makes 
10 and narrow in the horizontal direction, thus contact with a terminal on the opposite side of io 
making it possible to increase the number of the card and ip this way closes a controlling 
columns of perforations and at the same time circuit through; the perforation, to effect the 
to produce a record card which after all the data proper operation of the machine. The number 
has been entered is stronger than in the case of cards fed through the machine over a given 
15 of the earlier card in which the perforations period has become standardized within certain i*> 
were round. limits of speed. With cards feeding at the de- 

' It is often desirable to enter data upon the sired speed, the duration of contact through the 

* record cards by writing or typing in words and perforation must be sufficient to bring about 
figures before the data is entered in the form complete energization and operation of the elec- 
20 of perforations. Operators then take the cards tromagnet which it controls. The duration of 0 
and enter the data by perforating in the appro- contact is thus controlled by the length of the 
priate columns of index point positions. The perforation. The length of the perforation has 

perforations often obliterate some of the hand therefore become standardized under normal 

writing or typing and render it difficult to read conditions. To decrease the length of the per- 
25 correctlv. i have found that by using two foration a substantial degree would necessitate 25 
smaller perforations in the place of one of the lowering the speed of the machine in proportion 


elongated perforations of Patent -1,772,492 less 


of the written information on the card is oblit- machine. 


else it would hamper the accuracy of the 


era ted and it Is easier to read such written data 


I have found, however, that by using two 


30 after the card has been perforated. On the other small perforations instead of one large one to 30 

hand, this double perforation does not interfere represent a given value, the outer extremities 

with (he usual operation of the tabulating or of the two perforations being equal to the dis- 
sorting or other accounting machines in which tance of the outer extremities of the single larger 


the card is employed. 


perforation, the same duration of contact may 


0 


Referring to the drawings in which I have be maintained. The multiwire brush which 35 


shown what I now consider to be the preferred 
form of my invention: 


senses the perforations will maintain contact 
through the two perforations without breaking 


Figure 1 represents a record card perforated the circuit while passing from one perforation 


in accordance with my Invention: 


to the other. The double perforation thus has 


Figure 2 shows a card in which single small the advantage of a single long perforation so 4 


perforations are employed: 


far as duration of contact is concerned and has 


Figure 3 it an enlarged sectional detail view the advantage of not cutting out so much of the 
showing the manner in which the perforations record card. In this way. written data is less apt 
are analyzed as the record card passes through to be obliterated by the punching of a card than 


45 the machine: 

Figure 4 is a similar view with the card slight - 


where the single long perforation is employed. 4 
In Figure 1, the card I is shown as divided into 


ly farther advanced through the machine than two portions. The left half of the card is ar- 


Figure 3: ranged for wTitten entries and the right half 

Figure 5 is a wiring diagram of a tabulating for perforated entries. If the card were used 
50 machine controlled by the card: strictlv in accordance with this arrangement 5 

Figure 6 is a portion of a card on an enlarged then the single large perforations in the right 
scale showing the double perforations. half would not Interfere with written entries. 

Fig. 7 is an enlarged detail showing the man- but it is often desirable to make written entries 
ner in which the double punching sometimes on the right half of the card also and it is some- 
33 makes it possible to read writing on a card where times desirable to make perforated entries on 0 


E 

n 


6 

0 

4 


the left side of the card where the written en- perforation also produces a card which when 

tries are made and again it is desirable to ma k e fully perforated is much stronger than a siml- 

written as well as perforated entries across the lar card punched with the elongated hole and 

entire width of the card. In such instances, the still stronger than the card punched with the 

5 double small perforations make this possible larger round holes. 


where a single larger perforation would often 
make it impossible to read the writing correctly. 


In Figure 2 the card (a Is shown with single 
small perforations 2a. Such a perforation may 


The double perforations are shown at 2 on the be employed but where the brush is of the same 
right side of the card. According toTVils method dimensions as in Figs. 3 and 4 the duration of 
10 of punching, a strip of paper stock 3 remains contact will be shorter and it will be necessary io 

between the upper and lower perforations so to feed the card more slowly through the ma- 

that where the perforation cuts through a writ- chine than where the double perforation of Figs, 
ten character, part of the writing continues to 1. 3 and 4 is used. On the other hand the dura- 
be visible on the intervening strip thus making tion of contact through the double perforation 


15 it easier to read the writing. In analyzing rec- 
ord cards the cards are fed one at a time be- 
tween brushes 4 anu a contact member which is 


is the same as in the case of the single elon- 15 
gated perforation and it is possible to feed the 
card through tl . machine at the same speed as 


here shown as a roller 5. The brush and roller where the single elongated perforation is em- 
are included In an electric circuit which contains ployed. 


20 an operating magnet so that when the brush en- 


By Increasing the distance between the upper 20 


gages the roller it closes the circuit through the and lower perforations and using a brush which 

magnet and thus controls the operation of the is still capable of cooperating with the second 

machine. perforation before ceasing to cooperate with the 

As the card passes between the roller and the first, the duration of energization of the control 
25 brush the fine strands of the brush reach through magnet may be materially lengthened. 25 

the perforations and engage the roller thus clos- Fig. 7 discloses a fragment of a record card 
ing the circuit. The time at which the circuit having the double small perforations 2 and the 
is closed with respect to the cycle of operation single long perforation 2b. Words are written 
of the machine determines the nature or value between or through the perforations in such 
30 of the control effected upon the machine. This manner toat in the case of the double perfora- 30 
in turn, of course, depends upon the position of tion. the words may be read whereas In the case 
the perforation in the particular column on the of the single larger perforation so much of each 
card. The length of time that the brush is in word is punched out that the words cannot be 
contact with the roller through the perforation read. This view shows extreme cases. In ac- 
35 is Important because some definite length of time tual practice, the results will, of course, be some- 33 
is required for the electromagnet to operate. If what between these two extremes but it will be 
the card Is fed too rapidly the circuit through seen that the double perforation has a marked 
the perforation Is closed for so short a time advantage over the single larger perforation. 


0 


that the magnet does not become fully energized 
40 and does not have time to operate. If the per- 


In Figure 5 the card I Is shown as being fed 
by feed rollers 6 so that It passes between the 40 


foration Is too small this reduces the duration contact roller 5 and the sensing brushes 4. The 
of contact and the magnet will not operate. In feed rollers are driven through gearing 7 on 

the case of the double perforation as disclosed shaft 8 which is also adapted to drive an accu- 

here the strands of the analyzing brush enter mulator 9. Loose on the shaft 8 is a gear 10 

45 one of the perforations and then ride out of provided with a clutch member 1 1 adapted to be « 

this perforation and drop Into the next one. engaged by a clutch member 1 2 which Is slidably 
While this Is happening additional strands are mounted on the shaft 8 but constrained to ro- 
falling Into the first perforation, thus maintain- tate therewith. 

ing the circuit until the last of the strands are A spring pressed clutch operating lever 13 co- 
50 lifted out of the second perforation. In this operates with the clutch member 12 and Is adapt- ™ 
way, the circuit is maintained closed for the ed to move the latter into engagement with 
same duratir of time where the 'ntervening member II so as to cause the gear 10 to rotate, 
strip of pap-.-r is left between the two perfora- This gear meshes with gear 14 fixed to the ac- 
tions as where it u cut out to make one elon- cumulator member 9. A latch 15 is adapted to 


55 gated perforation. 

Figure 3 shows the upper strands of the sens- 


normally hold the clutch member 12 disengaged 55 
from member II. This latch also serves as the 


ing brush 4 In contact with the roller 5 through armature of an electromagnet 1 6. The magnet 
the lower part or perforation of the double connected by a wire .'7. through contacts 20 and 
perforation. In Fig. 4. the card has been fed a wire 19 to one side 18 of the electric supply line. 

60 little farther and there strands have been lifted The other side of the magnet is connected by wire 
out of the lower perforation and have dropped 2 1 to sensing brush 4 which is adapted to make 
into the upper perforation, again making con- contact with the roller 5. The roller 5 on 
tact with the roller. In the meantime other other hand. Is connected to a common brush zz 
strands of the brush have passed through the which is connected by a wire 22a to the other 


5 

6 
0 


65 lower perforation as shown in Fig. 4, thus mak- 
ing contact with the roller. 

As the strands are now lifted out of the up- 


side 23 of the line. As the card is fed between ° 
the sensing brush and the roller 5 the brush 
reaches through the perforations thus closlng the 


per portion of the hole, additional 


fall into this portion maintaining contact with mn S .irv .» *•«. r 0 

70 the roller until the last strands are lifted out. energization of the magnet causes * 


strands will circuit from the left side of the line through the 


magnet 16 to the other side of the line. The 


Besides making it possible to perforate a rec- 
ord card upon which written entries have been 
made the double perforation while making it 
possible to maintain the same duration of elec- 


to release the lever 13 and the spring 24 causes 
the clutch member 12 to mesh with member II 
to turn the gears 10 and 14 and thus actuate the 
accumulating wheel 9. This type of accumulat- 


possible to maintain tne same uurauon ui cicv- . i ' n - nitents 7* 

75 trical contact as in the case of a single elongated ing mechanism is shown in many U. S. patents 







including No. 1.534.532 and No. 1.658.023 and Is 
well known in this art so that It need not be 
shown in all its details here. 

The contacts 20 are controlled by a cam 25 and 
5 are closed during the time that the card I is 
passing between the sensing brush and roller 5 
and are open when no card Is between the brush 
and roller so that the circuit through the magnet 
1 6 will not be closed between cards. 

10 According to the present invention, as the card 
is fed past the brushes 4 the strands of the sens- 
ing brush will reach through the lower one of 
the two perforations 2 at any one of the index 
point positions on the card thus causing energi- 
es zation of the magnet 16 to close the clutch 1 1—12. 
^ As the card continues to feed downwardly, the 
strands of the brush will ride into the upper one 
of the holes 2 and additional strands will ride 
Into the lower one of the holes as in Figure 4 


thus continuing the energization of the magnet 
16 until the last of the strands ride out of the 
upper hole 2. During the passage of the double 
perforation with respect to the sensing brush 4 
the brush will maintain closure of the circuit 3 
through the magnet 16 first through one of the 
perforations then through both of the perfora- 
tions simultaneously and then through the other 
of the perforations without any break in the 
continuity. 10 

What is claimed is, 

A record card for controlling accounting ma- 
chines provided with columns each having a 
plurality or value positions, said card being pro- 
vided with a plurality of separate perforations 13 
at one of said positions in a column for control- 
ling a machine in accordance with the value cor- 
responding to said position. 

ALBERT W. MILLS. 
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This Invention relates to accounting machines 
and more particularly to the printing mechanisms 
thereof. The printing mechanisms of tabulating 
machines as presently developed are usually pro- 
5 vided with type carriers which have arranged 
thereon a plurality of type elements, one for each 
of the digits and one for each of the letters of the 
alphabet and such other symbols as it may be 
desirable to print upon a record. 

1 o In machines in which type carriers of the recip- 

rocating type are employed, the provision of al- 
phabetical type elements increases the mass which 
must be reciprocated for each operation of the 
machine and also necessitates a longer stroke of 
15 the type carrier in order to cause each type ele- 
ment to pass the printing position with the result 
that the speed of operation and general efficiency 
Wh- of an alphabet printing machine is considerably 
W less than a machine designed to print only the 
20 digits. 

It is the main object of the present invention 
therefore to so construct and arrange the alphabet 
printing mechanisms of a tabulating machine to 
the end that the efficiency of the machine may be 
25 improved and the rate of operation considerably 
increased over that of previously constructed ma- 
chines of this character. 

A further object of the machine resides in the 
provision of a novel zoning mechanism which 
■10 through improved construction and unique man- 
ner of operation permits the rapid and accurate 
selection of a particular alphabetical type ele- 
ment under control of perforations in a single 
column of a record card. 

35 According to the present system, alphabetical 
characters are represented on the well-known 
Hollerith tabulating card by two perforations lo- 
cated in different index point positions of a single 
column of the record card. One of these perfora- 
40 tions is known as the digit perforation and the 

3 other as the zone perforation. The Tecord cards 
are passed through the usual card feeding and 
analyzing devices so that they pass a set of upper 
analyzing brushes and exactly one machine cycle 
45 later move in transit past a set of lower analyzing 
brushes. During the movement of the record 
card past the upper brushes, analysis is made of 
the zone perforation. Later in the operation of 
the machine, as the card passes the lower brushes, 
60 the digit perforations are analyzed. The separate 
analyses of both of the perforations control the 
positioning of the type carrier and type elements 
to select the alphabetical character represented 
by the particular arrangement of the perforations 
M analyzed. 


A further object of the invention is to provide a 
type carrier which is provided with a readily re- 
movable type head which will permit of the re- 
moval of the head and the substitution of a differ- 
ent head without dissembling the entire printing g 
mechanism. 

Various other objects and advantages of the 
invention will be obvious from the following par- 
ticular description of one form of mechanism em- 
bodying the invention or from an inspection of 10 
the accompanying drawings: and the invention 
also constitutes certain new and novel features of 
construction and combination, of parts herein- 
after set forth and claimed. 

In the drawings: 15 

Fig. 1 is a central section of the printing mecha- 
nism of an alphabetical tabulating machine. 

Fig. 2 is a plan section of the printing mecha- 
nism of the machine taken substantially along the 
lines 2 — 2 of Fig. 1. 20 

Fig. 3 Is a partial outside view of the printing 
mechanism showing some of the driving mecha- 
nism therefor. 

Fig. 4 is a section taken cm lines 4 — 4 of Fig. 2 
showing the operating cams for the zoning mech- 25 
anlsm. 

Fig. 5 is a fragment of a record card showing 
the combinational arrangement of the perfora- 
tions to represent the alphabetical characters 
and also the usual digit p>erfora tions. 30 

Fig. 6 is a detail of the type head showing the 
manner of arrangement of the type elements 
thereon. 

Fig. 7 is an enlarged detail view cf the zoning 
mechanism shown in position preparatory to re- 35 
ceiving a zone controlling setting. 

Fig. 8 is a further position view cl the parts 
shown in Fig. 7 showing the mar. er in which 
the zoning mechanism effects the operation of 
the type carrier. 40 

Fig. 9 is a detail view cf the type head. 

Fig. 10 is a detail view of the type carrier to 
which the type head is resiliency connected. 

Fig. 11 is a detail of a slider which is adapted 
to effect relative movement between the type 
head and the type carrier. 

Fig. 12 is a detail secticnal view taken sub- 
stantially along the line 12 — 12 of Fig. 10 show- 
ing the manner in which the slider in Fig. 11 is 5Q 
connected to the type carrier in Fig. 10. 

Fig -13 is a detail sectional view taken substan- 
tially along the lines 13 — 13 of Fig. 10, showing 
the manner in which the type head of Rg. 9 is 
connected to the type carrier of Fig. 10. 05 



2 


Fig. 14 is a detail showing the manner in which setting effected prior to the movement of the 
the typx: head of Fig. 9 and the slider of Fig. 1 1 card past the lower brushes. 


cooperate after they have been separately mount- Referring now to Fig. 3, the main operating 
ed upon the carrier of Fig. 10. shaft 31 of the machine from which the card 

5 Fig. 15 is a simplified circuit diagram showing feeding mechanism may also be driven carries a 5 
the circuits which control the operation of the gear 32 which through an idler 33 drives a gear 
• printing mechanism. 34 mounted upen a shaft 35. Secured to the shaft 

The arrangement of the perforations on the 35 is a pair of complementary cams 33 which are 
record card will first be explained. Referring to adapted to oscillate a bifurcated follower arm 31 
10 Fig. 5. the record card C has the usual perfora- secured to a rod 38 upon which is also attached 10 
tions for indicating numerical values as shown an arm 33 which has link connection 43 to an 
at the left end of the card. The alphabetical arm 41 secured upon a shaft 42. 
characters from A to I are combinations of one In Fig. 1, shaft 42 carries arms 43 which have 
of the numerical characters from 9 to I plus a depending link connection 44 with a bail 45 piv- 4^ 
15 perforation in the R index point position. The oted at 46. Also pivoted at 46 are type carrier l^r 
characters J to R each comprise a perforation actuating arms 47 which are connected at their 
in one of the numerical positions 9 to I plus a free ends to th° lower extremity of type carriers 
perforation in the X index point position. The 48 through link connections 49. Arms 41 are 
remaining letters of the alphabet, namely S to Z. urged in a clockwise direction by springs 53 whici 
20 each comprises a combination including one of are connected at their upper ends to a cross bar 20 
the perforations 9 to 2 plus a perforation in the extending between arms 43. Thus, as the arms 
O index point position. The record cards are 43 and bad 45 are rocked in a clockwise direction 
placed In the card feed mechanism of the ma- through the action of cams 36 the springs 50 will 
chine which is not shown but which may be of rock the arms 47 in the same direction and will 
35 the type fully shown and described in Patent cause elevation of the type carriers 48 which are 25 


No. 1,827,259, granted to J. R. Peirce. October 13, 
1931. 


suitably mounted for vertical movement. Each 
carrier 48 is provided with a series of stops 51 


Fig. 15 shows the card analyzing elements of which, as seen in Fig. 10. are labelled 9 to 0 and 
the card feeding mechanism diagrammatically as which represent corresponding index point posi- 
30 representing upper analyzing brushes UB and tions on the record card C. As the type bar 48 is 30 
lower analyzing brushes LB past which the cards moved upwardly, the stops 51 move past a stop- 
are traversed in succession. The upper anaiyz- ping pawl 52 in succession. Pawl 52 is held in 
ing brushes are controlled so as to analyze only position in Fig. 1 by a latch 53 which has link 
the index point positions O. X and R while the connection 54 with armature 55 of print magnet 
35 lower brushes may analyze all of the index point 21. Energization of magnet 21 will trip latch 53 35 
positions. to Permit pawl 52 to rock into engagement with 

A representative circuit through the upper the type carrier under the influence of its spring ^ 
brushes may be traced from the left side of line and engage one of the stops 51 to interrupt fur- 
13 to the common contact roller II, perforation in ther upward movement of the. type earner. ^ 
40 the record card C, analyzing brush UB. wire 12 When a type bar is used to print numerical char- 40 
to plug socket 13. thence through a suitable plug acters. it will, of course, be controlled by a column 
connection 14 to socket 15 and from there of the record card which contains but a single per- 
through a zone selecting magnet 16. wire 17. cam f oration in accordance with zone I of Fig. 5 and 
contacts 18 to right side of line 19- for such operation the type head 29 and the car- 

45 A representative circuit through the lower rier 48 are maintained in the relationship to eacn 
brushes LB may be traced from line 1 0. wire 20. other as shown in Fig. 1 and as the card is passing 
print magnet 21. plug socket 22, suitable plug the lower brushes a circuit completed through the 
connection 23. plug socket 24. wire 25. brush LB. perforation will energize the 2 1 ’ 1 Jf 

perforation in the record card C. contact roller ready traced in connection wUiiFig. 15. and wiU ^ 

50 26. wire 27. cam contacts 28. to right side of line tn P Pa^. 1 52 ! nt ° en f ag ® men ,$ f v ' t S 5*1. neriora- 
19! Cam contacts 13 and 28 are controlled by responding to the location of the single penora 

suitable controlling cams “ 0Unted ° n presentationo^the^rresponding digit type ele- 

the operating shaft 3 1 of the mactune. meat to the printing line. The aforedescribed 

55 6 .r h °^mw t^e elements^ manner in^ Jhfch S£ts « s^cted for printing 55 

provided with a. plurality of type elements 30 ^ substantiallJ . in accordance with the manner in 

upon which the digits ar.d alphabetical charac- which such are sc i e cted in this type 

ters are arranged as indicated. For the purposes mac hme 

of explanation the various characters are ar- * ... 


Where alphabetical characters are to be print- 


ranged and labelled in accordance with a particu- ed the typc head 2 g w pi be displaced upwardly «0 


lar zone; thus the digits are included in zone I. 
the letters A to I in zone 2, J to R in zone 3, and 
S to Z in zone 4. 


one. two or three steps with respect to the type 
carrier 48. accordingly as the character to be 
printed is contained in zone 2. zone 3 or zone 4, 


Reference to Fig. 5 will show that the letters so that if. when the print magnet 21 is energized 
65 I, R. and Z each contain a perforation in the 9 ^der control of a 9 perforation analyzed by the 6 d 
index point position but have a different zone Iower brushes LB. an R perforation had pre- 
perforation O, X, and R. # Similarly, the letters viously been analyzed by the upper brushes UB, 

H. Q. and Y each contain the perforation 3 and a the type head 29 will have been displaced upward- 
different zone perforation. ly one step thereby presenting the I type to the 

70 The type head is arranged to be moved past printing line rather than the 9 type. Similarly. 7 
the printing position in synchronism with the if the perforation accompanying the 9 perforation 
movement of the card past the lower brushes and had been in the X position, the type head 29 
as the 9 index point position traverses the lower would have been displaced upwardly two ste P s 
brushes, one of the characters I. R. are Z will be present the R type and in a similar manner the 
75 in printing position, depending upon the zone zone perforation jf 0 accompanying the a per- 





foration would effect an upward movement of 83 in engagement with the cam 84 mounted upon 
the type head 29 three steps to place the Z type shaft 85. Shaft 85 is driven from the mam shaft 
ine ■■■ 3 1 of the machine through gear connection com- 


tn printing position. 


The manner in which the type carrier 48 and prising a gear 86 carried by the shaft 3 1 (see Fig. 


■ head 29 are constructed to permit relative move- 3). idler 87 and gear 88 carried by shaft 89. In 

ment between the two will now be explained after Figs. 1 and 2. shaft 89 tamos a gear 90 at its 

which the mechanism whereby such relative other extremity which, through Idlers 91 drnes 
movement is effected will be fully set forth. a gear 92 carried at one end of shaft 95 The 

Referring to Figs. 1. 9, 10. and 11. the type car- cam 84 is thus driven in synchronism with the 


a gear 92 carried at one end of shaft 85. The 
cam 84 is thus driven in synchronism with the 


shown in Fig. 10 as being provided with printing and card feeding mechanism of the ma- 10 


a slot 56 and a guide 57 which are adapted to re- 


chine and is adapted to make one revolution for 


ceive block 58 and lower end 59 respectively of the each card feeding or printing cycle of the ma- 
type head 29. the block 58 sliding within the slot chine. . . . 

9JL 55, and the lower end 59 sliding In the guide 51. At the extremity of the downward stroke of 
Sc A spring 60 whose lower end is anchored to the comb 71. an extension 93 thereon is adapted to 15 
carrier 48 is provided at its upper end with a engage pawl 73 to re-latch the same upon latch 
hooked member 61 (see also Fig. 13) which, when 76. Comb 7 1 has pivoted thereto at 94. an arm 
the head 29 is slid upon the carrier 48 is adapted 95 whose free end lies in the path of movement 
to be hooked over the lower edge of an opening 62 of the slider 63 and whose lower edge rests upon 
°0 in the shank of the type head 29. the spring 69 a bail 96 which Is pivoted at 97. Under control -0 
thus tending to resiliently held the head 23 in of the zone perforations O, X. and R. the pivot 
cooperation with the carrier 48. point 94 of arm 95 may take one of three posi- 

Slidably mounted upon the lower portion of the tions as indicated in Fig. 8. In this figure, the 
carrier is a slider 63 (Fig. 11) provided with parts are shown with the comb 71 intercepted 
25 blocks 64 which cooperate with suitable openings under control of a perforation in the O index 25 
65 in the carrier 48. A spring 66 anchored at its point position under which condition the point 
lower end to the carrier and anchored at its of connection 94 assumes its lowermost position, 
upper end to the slider 63 (see also Fig. 12) tends When the type carrier is in its lowermost posi- 
to move the slider downwardly into engagement tion the bail 96 is adapted to be rocked in a coun- 

30 with a block 61 riveted to the carrier 48. With terclockwise direction to rock the arm 95 in a 30 

the parts assembled as in F7g. 1. spring 66 urges, similar direction into engagement with the low- 
the slider 63 downwardly to cause the lower end er extremity of slider 63. It will be apparent that 
of extension 68 on the slider to engage the block the distance which the free end of arm 95 is 
67 on the carrier and spring 60 urges the type moved upwardly under control of the bail 96 is 

35 head 29 downwardly so that the lower end 59 dependent upon the location of its pivot point 94 33 

thereof engages the upper edge of the extension at such time. Thus, if the point 94 is located as 


68 on the slider 63 (see Fig. 14). 

After the machine has been completely asse m - 


shown in full lines in Fig. 8. the free end of arm 
S5 will be moved upwardly to its position of max- 


bled. It may be desirable to remove a type head imum height, the other two positions to which it 


40 29 and replace it with another, in which event, 
it is simply necessary to unhook the spring ter- 


may be moved being indicated in dotted outline. 40 
Thus a zone perforation in the O index point 


minal 61 and raise the type head 29 vertically out position will result in the movement of the free 
of engagement with the carrier 48. Inspection end of arm 95 three steps from its normal posl- 
ol the parts as assembled will show that if the tion; a perforation in the X index point position 
45 slider 63 is moved upwardly, the head 29 will move will cause it to move two steps; and a perforation 43 
likewise. A spring-pressed latch 69 pivoted at in the R position will cause it to move one step, 
the lower end of the carrier 48 is adapted to co- These steps of movement are, of course, trans- 
operate with steps T9 integral with the slider 63 mitted to the slider 63 and It in turn will be moved 
so that as the slider is moved upwardly with re- one. two or three steps in accordance with the 
50 spect to the carrier, the latch 69 will cooperate setting of the combs 71. the latch 69 carried by 50 
with the steps 79 to hold the parts in their dis- the carrier 48 serving to hold the slider in its 
placed relationship. The manner in which such displaced position with respect to the carrier. 


displacement is automatically effected under con- 


i is actuated through the medium of ! 


trol of the zone perforations will now be explained toggle mechanism comprising links 98. one of 


55 in detail. 

Referring to Fig. 7. a plurality of vertically 


which is pivoted to the bail at 99 and the other 55 
is pivoted to an arm 100 at 101. The point of 


slidable combs 71 are provided of which there is connection of the links 98 carries an arm 102 
one for each type carrier 48. Each comb is pro- which is also pivoted at 103 to an arm 104 secured 
vided with three stops 72 which are adapted to be upon a shaft 105. 


60 moved upwardly past a stopping pawl 73 in syn- 
4*. chronism with the passage of the zone perfora- 
tions O, X. and R past the upper brushes UB. 

The zone magnet 16 which is energized under 
control of the upper brushes will, upon cnergiza- 
65 tion. attract its armature 74 to draw a link 75 
toward the left to release a latch 76 and free pawl 
73 so that its spring may rock it into engagement 
with one of its stops 72 to intercept further up- 


Referring to Fig. 4, shaft 105 also carries an 6 
arm 106 which has link connection 107 to an arm 
108 secured upon a shaft 109. Shaft 109 carries 
a follower arm 1 1 0 which is adapted to be ac- 
tuated by a cam 1 1 1 secured upon shaft 85. 

Referring to Fig. 7, an arm 1 12 carried by a rod 
M3 is adapted to be rocked from the position of 
F^g. 7 to the position of Fig. 8 prior to the 
straightening of the toggle links 98 so that when 


■ward movement of the comb 71. Comb 71 is shaft 105 is rocked in a counterclockwise direc- 
70 urged upwardly under the influence of a spring tion under control of its cam III the lower con- 7u 
77 and restored in a downward direction by a nection 101 of the toggle will be restrained 
bail 78 secured upon a shaft 79 which in Figs. 2 against downward movement and the straighten- 
and 4 also carries an arm 83 whose free end has a ing of the toggle w*H move the point of connec- 
roller in cooperation with an arm 81 secured upon tion 99 upwardly, causing the bail 9G to rock in 
75 a shaft 82. Shaft 82 also carries a follower arm a- counterclockwise direction. 



Referring to Fig. 3, rod 1 1! carries an arm 114 in the 9 index point position and in the O index 
whose upper end is adapted to be engaged by point position. As the card begins its transit past 
the free end of an armature 1 15 of a magnet I the upper brushes, the combs 7 1 will be restored 
Energization of magnet 1 16 will permit arm 1 14 from the position they occupy in Fig 1 to the po- 
5 to rock in a counterclockwise direction under the sition of Fig. 7 and as the O. X, and R positions of 


influence -of its spring and thereby carry with it 
rod 1 13 and the arm 1 12. 


the card approach the brushes, the comb 7 1 will 
be moving upwardly so that analysis of the O 


Referring to the circuit diagram (Fig. 15) the perforation will energize magnet 55 ‘r> trip stop- 
magnet 1 16 Is shown as connected in series with ping pawl 73 into engagement with the O notch 


72 on the comb II Intercepting the comb in the io 
position of Fig. 8. The type carrier at this time 


tween the lines 19 and II. When the machine position of Fig. 8. The type carrier at this time 
is used for alphabetical printing, the switch 118 is in its uppermost position effecting printing un- 
is closed as shown and contacts 117 which are der control of a preceding card and is now return- 
controlled by a cam mounted upon shaft 31 is ing to its lowermost position. As the carrier is 
; adapted to close shortly after the R index point descending, the bail 124 is moved upwardly and lP^ 
position has been analyzed by the brashes to will engage the latches 69 and reset ihe parts to 
energize magnet 1 1 6 and permit the effective their normal position. Following this, the toggle 


operation of the toggle links 98. When the ma- 
chine is used for numerical printing exclusively. 


links 3? are operated to rock bail 56 upwardly to 
transfer the setting of the arm 95 to th slider 


20 the zoning mechanism may be partially disabled 63 which in the present instance will be moved to 20 
to lighten the operating load on the machine, the position shown in Fig. 3. moving upwardly 
Under such conditions, the switch 118 is opened three steps as shown. Thereafter the carrier 48 
or moved to its dotted line position shown in Fig. moves upwardly as the card proceeds downward- 
15 so that the magnet 116 remains continuously ly past the lower analyzing brushes L3 and the 
25 deenergized. Referring to Fig. 7. the arm M2 uppermost step 51 (Fig. 1) of the type bar will 25 
will therefore remain continuously in the position be opposite ihe toe of stopping pawl 52 when 
shown and straightening of the toggle 98 through the lower brush analyzes the S perforation caus- 
the action of the controlling cam will cause the bag the carrier to be intercepted at this point In 
pivot point 101 to move downwardly, arm 100 which position the Z type clement 30 is opposite 
30 rocking about its pivot to permit such action the printing line. The printing hammers 135 30 
while the pivot point 99 remains undisturbed. are now tripped in the usual manner to effect 


Referring to Fig. 3. the shaft 79 has arm and printing on a suitable record. 


link connection 1 19 with a shaft 120 which car- It wiil be noted that the resilient connection 
ries a bail 121 (see also Fig. 7). Through this con- between the type head and the carrier 48 which 
35 nection recking of shaft 79 to restore the combs permits the ready removal of the head also makes 35 
71 will be accompanied by clockwise rotation of for smoother and quieter operation of the. niecr.a- 


bail ! 2 1 to restore latch 75 and armature 74 
through the medium of link 75. 

In Fig. 1 the shaft 120 is shown as having arm 


nism in that as the type bar restoring bail 45 
• Fig. 1) moves downwardly to restore the type 
bars, the shock of impact between the bail 45 


40 and link connection 122 with an arm 


by rod M3 so that clockwise rotation of shaft 121 
will cause movement of rod 113 in the same dl- 


123 carried and the carrier 43 is transmitted to the type head 40 


29 through the connecting spring 63. 

While there has been shown and described and 


reckon to re-latch arm I IS against the free end pointed out the fundamental novel features ot the 


of armature 1 1 5. 

As the type carrier 48 descends from printing 
position with the slider 53 held in displaced posi- 


invention as applied to a single modification. It 
will be understood that various omissions and 45 
substitutions and changes in the form and de- 


t'on by la'c'i 59,'it is necessary to first restore <ails ot the device illustrated and in its operation 
i ... . .. , a i r ma v hp marip hv fnncp Orillpri in the art without 


the’ slider to its lowermost position before ef- may be made by those skilled in the art without 
feet ing a new zone setting thereon. To this end a departing from the spirit of the invention. It is 
50 bail' 124 is provided which is moved to the dotted intention therefore to be limited only as in- *0 
line position shown in Fig. 7 before the type car- dicated by the scope of the following c.a.ms. 


rier reaches the lower extremity of its move- 
ment. In such position the bail 124 is in the 
path of an extension of latch 69 and as the car- 
55 ner continues its descent, the extension of the 
latch will engage the bail 124 and cause clock- 
wise rotation of the latch to release the slider 63 
which under the influence of its spring will then 
return to its normal position. Following this ac- 
60 tion ihe bail 124 is lowered and the slider 63 Is 
in read' ness to receive a new setting under con- 
trol of the arm 95. 

The mechanism for controlling the operation of 
the bail 124 is shown in Fig. 4. Bail I2« is carried 
65 by a shaft 125 which through arm and link con- 


What is claimed is as follows: 

1. In a machine of the cia*s described, a type 
bar, a type head slidably carried thereby which __ 
comprises a plurality cf groups of type, means 55 
for moving said bar. m ans for intercepting said 
bar to select the type elements of one grorp for 
printing action, and electrically controlled 
means for causing a sliding action between said 
type bar and said type head before said bar is 60 
moved whereby sa : d intercepting means will se- 
lect the type elements cf another group for print- 
ing action. 

2. In a printing machine, a differentially pcsi- 
tionable type bar having a ‘.top thereon, a piu- 65 


nection 125 is connected to an arm 127 secured rality of type elements carried by said bar and 


upon shaft which shaft also carries a cam 
follower arm 129 which cooperates with a cam 130 
secured upon shaft 85. 


slidably movable ihersen means cooperating 
with said stop for selecting said type elements 
for printing action and electrically controlled 


secured upon snan oa. ** — =• — * — ~ , to 

The entire sequence of operations of the ma- means for causing slicing movement, o.iw.e.. 
chine w.ll now be briefly reviewed with reference said elements and said bar in one direc. ion only 


io the printing of a particular alphabetical char- 


to determine which of said type elements is to 


acier. Assuming a column of the record card C to be selected. 

be perforated to represent the letter Z. reference 3. In a printing machine. » J^'PTOabte type 
75 to Fig. a will show that Z includes a perforation earner, a type head comprising a plurality 


€ 







groups of type slidably mounted on said carrier, 
means for differentially positioning said carrier 
to select the type of one cf said groups, and elec- 
trically controlled means for changing the initial 
5 position of said type head with respect to said 
carrier prior to the operation of said positioning 
means whereby said positioning means will cause 
selection of the type of a different group. 

4 . In a printing machine, a type carrier mov- 
) able from a rest position to printing position, a 
type head comprising a plurality of groups of 
type, slidably carried by said carrier, and elec- 
trically controlled means for effecting relative 
. movement between said type head and said car- 
I rier while the latter is held in rest position 
whereby different groups of type will be effective 
for printing action in accordance with the ex- 
tent of relative displacement between said head 
and said carrier. 

0 5 . A printing type bar including a earner and 

a type head removably secured thereto, means 
for causing positive, relative positioning of said 
head with respect to said carrier and means car- 
ried by the carrier for holding said head and 
r, carrier in displaced relationship. 

6. In a machine of the class described, record 
analyzing means for analyzing perforations in a 
record card, a carrier and a type heart slidably 
secured thereto, means controlled by said ana- 

:0 '.yzing means for causing positive differential 
positioning of said type head upon said carrier 
and means carried by the carrier for holding 
said head in displaced position upon said earner. 

7 . In an accounting machine comprising in com- 
55 bination, a movable type carrier, having a plu- 
rality of type elements thereon, means for mov- 
ing "said carrier, card analyzing means, means 

r - controlled by said analyzing means in response 
to the analysis of a perforation in an index 
10 point position of a record card for causing posi- 


tive relative movement between said type ele- 
ments and said carrier and further means for 
controlling the movement of said carrier after 
the type elements have been moved relatively 
thereto. ... 5 

8 . In an accounting machine comprising in 
combination, a j movable type carrier, having a 
plurality of type elements thereon, means for 
moving said carrier, card analyzing means, 
means controlled by said analyzing means in io 
response to the analysts of a perforation in an 
index point position of a record card for caus- 
ing positive, relative movement between said 
type elements land said carrier, and further 
means controlled by said analyzing means for 15 
subsequently controlling the extent of movement 
of said carrier and the relatively displaced type 
thereon. ! 

9 . In an accounting machine comprising in 
combination with a movable type carrier hav- 20 
ing more than two groups of type thereon com- 
mon to a card column, controlling means where- 
bv index points! in a certain field of a controlling 
card effect relative movement between said car- 
rier and said groups of type to select one cf said 25 
groups and additional controlling means subse- 
quently operative whereby other index points in 
another field of the card control the selection 
of a particular type in the selected group.. 

10 . In an accounting machine comprising in 30 
combination a carrier having groups of type dis- 
placeably mounted thereon, analyzing brushes 
for analyzing a certain field of a record card to 
effect displacement of said groups of type with 
respect to said carrier to select a group of type 35 
concurrently with said analysis and an addi- 
tional set of brushes for analyzing another card 
field to subsequently control the selection of a 
tvpe of the selected group. 
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The Creed jNo. 10 Tape Teleprinter 

Recent Advances in Printing Telegraph Technique 
By- A. E. THOMPSON, 

Creed and Company, Ltd., London, England 


INTRODUCTION 

AT no period in the history’ of the 
/\ Telegraph have there been such revo- 
A. lutionary improvements in methods 
and equipment, or such rapid development and 
expansion in its service to the community, as 
during the past decade. This progress was 
initiated by the introduction of Teleprinter 
system.-, which, by providing instruments requir- 
ing no telegraphic skill on the part of operators, 
altered the whole outlook of telegraphv and 
stimulated development in all its branches. 

AH the older types of machine telegraph 
apparatus are rapidly being superseded by 
Teleprinters ; and even hand Morse working — 
the backbone of telegraphy for more than a 
: century — has now been entirely abandoned in 
the British Telegraph service, the bulk of the 
traffic being handled by Creed Teleprinters. A 
higher grade of service is consequently being 
rendered and substantial operating economies 
are being effected ; furthermore, new and more 
profitable fields for exploitation have been 
opened up through the introduction of private 
. "ire and Teleprinter Exchange services. 

With parallel developments in other countries, 
a Telegraphy ” is being evolved, catering 

more adequately for the manifold needs of 
modern business. Thus the prestige of the 
telegraph services throughout the world is being 
enhanced and their prosperity restored. 

The widespread adoption of Teleprinter 
systems has stimulated research and develop- 
ment, and has profoundly influenced design and 
construction technique by making possible the 
introduction of the most modern manufacturing 
metods for quantity production. By the 
J?P ication of machine tools, jigs and fixtures 
e manufacture of apparatus parts, and 
notional gauges in the assembly of indepen- 
nt apparatus units, a high standard of uni- 


formity and interchangeability’ has been attained 
and both manufacturing and maintenance costs 
have been substantially reduced. 

In the design of Teleprinter systems there 
are many conditions to be fulfilled besides those 
necessary’ to meet the high standards of modem 
telegraph transmission. A machine may be 
suitable for use in telegraph offices under the 
constant supervision of a specialised personnel 
but it may not be adapted for use in ordinarv 
business offices. A subscriber’s machine must 
provide a dependable sendee at all times without 
requiring frequent routine adjustments or 
systematic lubrication. It must also incorporate 
certain supplementary operating facilities and be 
quiet in operation. In the case of news and 
ticker sendees, operation at high speeds is also 
required. It is primarily for providing such 
services with a faster and quieter instrument 
that the new Creed No. 10 Tape Teleprinter has 
been introduced. 

DESCRIPTION 

The No. 10 Teleprinter is a single-magnet 
receiving instrument, driven by an electric 
motor and designed for printing messages on a 
paper tape by means of a tvpewheel and ink- 
ribbon (Fig. 1). 

It employs the Start-Stop principle for main- 
taining unison with the transmitting machine 
and operates on the Teleprinter signalling code 
in which each permutation of five selecting 
impulses is preceded by a start impulse and 
followed by a stop impulse (Fig. 2). 

The printing speed has been set at 42S 
characters per minute (50 bauds), in order to 
work with other Teleprinter systems, but the 
printer can be operated at 20 per cent, higher 
speeds with an ample margin of safety. 

In order to provide perfect printing visibility, 
a new and patented arrangement is used in 






which the typewheel is located underneath the 
oaper tape with the printing hammer and type- 
writer ribbon above and at right angles to the 
tape. This arrangement also prevents the type 
becoming clogged since it does not come into 
contact with the ink-ribbon. 

Contacts are provided for operating a calling 
bell bv a predetermined signal permutation ; 
aiso for controlling an “answer-back ' device. 

The motor is started by the first incoming 
signal and automatically stopped after trans- 
mission has ceased. It is located beneath the 
orinter; both units are mounted on a patented 
system of spring suspension (Fig. 3). 

Where a regulated frequency A.C. power 
supply is available, a synchronous motor can be 
used. With D.C. supply, or where an A.C. 
supply is not suitable for synchronous motors, 
the speed of the motor is maintained constant 
within ± 0.5 per cent, by a centrifugal governor 
requiring negligible maintenance. 

The motor is coupled to the printer by a 
centrifugal clutch of patented construction, in 
order to avoid the need for high starting torque. 
It starts on no load, and reaches approximately 
half its normal speed before the clutch operates 
and drives the printer. 

The tape roll holder is located outside the 
cover of the instrument and includes a simple 
device for preventing paper fluff entering the 
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... • ing a Teleprinter suitable fer high speed 
pwws and ticker services. The following were 
among the more important considerations : 

i 1 ) Reliable service at a speed of 85 words 
per minute ; 

1 2) Low manufacturing and maintenance 
costs ; 

lot Quiet operation ; 

4 1 Small dimensions. 

No. 10 printer is radically different in 
L-sign from other Creed Teleprinter systems 
and incorporates mechanisms entirely new in 
the printing telegraph art. It employs the 
principle of aggregate motion. The difficulties 
encountered in earlier efforts of telegraph 
inventors to apply this simple and positive 
method of controlling a typewheel were success- 


bearings, as well as sliding surfaces lubricated 
by means of oil reservoirs, are used. 

Seven major apparatus units are involved : 

1. The Electro-Magnet : 

2. The Main Frame unit, which comprises 
the Signal-Selecting and Distributing 
mechanisms ; 

3. The Translator, or Tvpewheel-control, 
unit ; 

4. The Printing unit ; 

5. The Ink-ribbon unit ; 

6 . The Motor and Speed Governor; 

7 . The Main Base. 

These units are strictly interchangeable and 
can be readily taken apart or reassembled. Parts 
which may require adjustment are easily 
accessible. 


fully overcome by evolving a novel patented 
iy?::™ of epicyclic gearwheels, operating by 
neur.s of ratchet clutches in a manner which 
imparts harmonic motion to the individual 
gear-wheels and the typewheel. Hence, com- 
paratively noiseless operation is achieved. 

Manufacturing costs have been reduced by 
the extensive use of stampings, die castings and 
bakelite mouldings. Maintenance costs have 
been reduced by evolving mechanisms with a 
breakdown speed well above 100 words per 
minute. 

The printer is designed to operate contin- 
uously for periods of 300 hours without requiring 
lubrication. Ball bearings and oil impregnated 
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The printer in block schematic form is 
illustrated in Fig. 6. 

Operating Margin 

In Teleprinter communication the signal 
elements representing each character are trans- 
mitted continuously in accurately timed 
sequence, but in passing over the telegraph 
channel thev may be deformed by unequal 
attenuation of the high frequency components 
or other causes. In order that the receiving 
instrument may correctly identify deformed 
signal elements, the selecting mechanism, which 
tests their polarity, must utilize the smallest 
possible part of the mid-portion of each element. 
The smaller the part utilized, the greater is the 
"margin” of the printer. For example, where 
the selecting period is 6 milli-seconds, and the 
signal elements being transmitted are of 20 
milli-seconds duration (50 bauds), the margin 



Fig. 6 — Block Schematic of No. 10 Teleprinter. 


of die receiving instrument is + 35 per cenq 
This is the value fixed by the C.C.I.T. for th« 
margin of Teleprinter systems operating ove; 
international lines. 

The No. 10 Teleprinter requires a selecting 
period of only 3.2 milli-seconds; therefore, its 
margin is + 42 per cent. 

Signal Selector 

High precision in identifying the polarity ofi 
distorted signal elements is achieved by me 
of a knife-edge member which, at the instant of! 
selection, strikes a co-operating knife-edge oil 
a fork-shaped extension of the electro-magne] 
armature and locks it in a position corresponding 
to the signal element received. A sword select? 
ing member then strikes the fork and is tilted 
about its pivot in a clockwise or an anti-clock? 
wise direction, according to which arm of the 
fork it engages. Having thus identified 
signal element, the sword rises and transfers i 
setting to the control member of the distributor 

Signal Distributor 

This distributor unit comprises a camsh 
with co-operating control levers for positionmj 
five transfer bars. These are set successive 
into one of two endwav positions accord 
the polarity of the five signal elements of.^ 
character to be printed. 

Signal Translator 

When all five transfer bars have been set, t 
are caused to act simultaneously upon 
translating mechanism composed of five 13 
revolution ratchet clutches which drive 
planet pinions of a system of five epicv 
gear-wheels. The latter are interconnect^ 
a manner such as to form an aggregate-mo' 
svstem which translates the permutations stor 
bv the transfer bars into corresponding^ rojf 
movements of the typewheel, thus bringin 
selected character to the printing position 

Printing and Tape Feed 

The printing unit is controlled by 
operated lever which also actuates a cor 
device for ensuring that the selected c 
on the typewheel is accurately position® ^ 

The printing hammer is located at thej 
a heavy bar. A co-operating helica _ 
causes the hammer to deliver a sharp andjj 
ful impact. 



Fig. 7 — Selector and Distributor. 


During the return movement of the printing 
unit, a pawl and ratchet wheel are actuated to 
move the tape forward. 

“ Shift” and Subsidiary Functions 

The upper and lower case characters are 
arranged in two rows on the typewheel. The 
means provided for bringing the selected row 
of type underneath the printing hammer include 
a half-revolution clutch which causes the type- 
wheel to be moved axially according to the 
setting of the transfer bars. 

Feeding of the paper tape and the operation 
of the printing hammer do not occur when the 
typewheel is set in a functional position, such 
|yas figure or letter shift. 

Closure of the contacts for operating the 
^calling bell is under the direct control of the 


transfer bars. Similar means are provided for 
releasing the “answer-back” mechanism incor- 
porated in the keyboard of the No. 10-B model. 

Automatic Motor Sicitch 

The mechanism of the motor switch is simple 
and does not impose any load on the armature 
of the electro-magnet. It comprises a system of 
levers, a tripping latch and a control cam. 
Immediately the first code impulse is received, 
the releasing bellcrank of the selector control- 
shaft trips the latch-arm of the motor control 
unit from its stop and so causes the motor to be 
switched on. Subsequent “Start” impulses 
prevent the latch-arm from re-engaging its 
stop, the motor thus remaining in operation. 

When transmission has ceased, the latch-arm 
re-engages its stop and causes a slowly rotating 
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cam to actuate a lever for switching off the 
motor. 

Ink-ribbon Feed 

The ink-ribbon is carried around the printing 
unit and passes between the printing hammer 
and the paper tape. It is automatically fed 
forward, the reversing mechanism being positive 
in operation. The spools are conveniently 
located one above the other on the left side of 
the printer and the ribbon can, therefore, easily 
be changed. 

Cover and Base 

The No. 10 Mcdel is totally enclosed in a 
silencing cover, a small strip of glass being 
provided between the printing point and the 
tape outlet. The temperature inside the cover 
is kept at a low level by fan-driven air circulation, 
the heat from the motor being driven out 
through a special chamber in the base of the 
printer. 

The cover of the No. 10-B model is hinged at 
the back and car. be raised or lowered without 
breaking the tape. It is cut away at the printing 
point to ensure good visibility and to facilitate 
tearing off the tape. The rear side cf the base 
provides a convenient apparatus compartment 
for the wiring, resistances and condensers, and 
is protected by a metal plate which can be taken 
off by removing two screws. 

PRINCIPLE OF OPERATION 

Referring to Fig. 7, the armature 4 of the 
electro-magnet is connected by a link to the 
selecting fork 5 and also carries an extension 
co-operating with the starting latch 3. When a 
"Start” impulse is received, the armature 
pushes the starting latch away from the support- 
ing member 2. This causes the lever I to with- 
draw the control detent 35, thus releasing the 
camshaft 34 which is frictionally driven by the 
clutch 31 and allowed to make one revolution. 

Selection 

The movements of the armature rock the 
selecting fork about its pivot and are identified 
when the knife-edge 7 strikes the co-operating 
knife-edge 6, thereby locking the fork until the 
selecting sword S has been set. The sword 
strikes five times during one revolution of the 
camshaft. In its downward travel, its horizontal 
arm engages one arm of the selecting fork, 


according to the position of the armature, an 
the vertical arm of the sword is thus deflected 
either to the left or right. .Fj 

Distribution 

Upon being raised, the sword engages one 
or other of the distributor control links, 9 or 10j 
to position the rocking member 11. 

When the right-hand side of the rocking 
member is uppermost, its arms embrace the 
lower ends of the five operating levers 18 (one 
onlv is shown) ; and, when tilted in the opposite 
direction, its arms embrace the lower ends o 
the five operating levers 17. 

The cam 33, by means of the lever 12 ai 
detent 15, releases the frictionally-driven shaf 
13 which turns through half a revolution durinj 
the five settings of the rocking member. Th 
cams 16 pass the contact faces of the two si 
of operating levers, 17 and IS, in sequence anc 
cause these levers to be spread outwards. Whei 
the levers are restrained at their lower ends b 
the rocking member, they are moved outwart 
at their upper ends, carrying with them th~ 
associated transfer bars 19. 


r 
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Translation 

When the transfer bars have all been position 
their supporting member 20 is actuated by; 
cam 14. Each transfer bar thereupon depre 
one or other of its associated detents, 21 or , 
to enable the driving pawl 23 to engaged 
ratchet wheel 24. The latter is fasten 
the sear, 25, which is driven continuous!) 

gear 30. : ysSl 

The driving disc 2S, carrying the paw. 
srring 26 and crank pin 29, is mounted coaxia 
with gear 25 and rotates with it when the p 
and ratchet wheel are in engagement, f- 
pawl 23 is held against the tension of thesgi 
26 bv the retaining lever 27. fs 

In the position shown, this pawl is he. 
of engagement with the ratchet wheel b 
detent 21. Upon the latter being actuate 
its transfer bar, the pawl engages theri 
wheel and the driving disc makes half a 
tion. It is stopped when the pawl is thro 
of engagement with the ratchet w) 
striking the opposite detent 22. ;; 

The driving discs, 2S, actuate thf 
pinions 32 of five epicyclic gear units.;. Re 
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to Fig. S-A, these units each comprise an inner wheel is accelerated and brought to rest 

sun-gear, a planet-pinion and an outer sun-gear. without shock ; 

The outer sun-gear of each unit is connected to (2) The typewheel is positioned positively ; 

the inner sun-gear of the next unit, the gear (3) In passing from one code permutation 

ratios being such that the angular movements of to another, the mechanical movements 

the outer sun-gears are halved when transferred are reduced to a minimum since onlv the 

from one unit to the next. particular code elements actually changed 

The fifth sun-gear is connected to the type- affect the mechanism ; 

wheel by intermediate gears so proportioned (4) The typewheel can rotate in either direc- 
nr.it, when driving disc 5 rotates 180 degrees, tion and so moves directly from one 

the typewheel also rotates 180 degrees (Fig. 8-B). character to the next ; 

The step down in angular movement at each (5) The mechanism is practically noiseless 
stage is indicated in Fig. 8-C. Driving disc 4 in operation, 

has rotated 180 degrees but the resulting move- 
ments of the planet-pinion and sun-gear of the Printing 

fifth unit are such that the typewheel has only Referring to Fig. 9, when the selected 
rotated 90 degrees. character on the typewheel has been brought to 

Similarly, when the driving disc No. 3 is the printing position, the cam 39 actuates the 
ctuated, the step down at the succeeding stages lever 40. This raises the end of the bellcrank 
results in the typewheel being rotated through 43, thereby extending the spring 42 and causing 
45 degrees (Fig. S-D). 

When driving disc 
No. 2 is actuated, the 
typewheel rotates one- 
sixteentli of a revolution : 
and, when No. 1 is 
actuated, the typewheel 
rotates one-thirty-second 
of a revolution, or one 
character. It will be 
seen, therefore, that bv 
operating the five driv- 
ing discs in accordance 
with the permutations 
of the five-unit code, it 
is possible to select anv 
one of thirty-two posi- 
tions cf the typewheel. 

Among the advan- 
tages of this method of 
controlling the tvpe- 
wheel are the following: 

(1) Since the con- 
necting rods of 
the planet- 
pinions are 
driven by rotarv 
clutches, the 
movements are ! 

a 1 1 harmonic : I S — Epicyclic Translators. 

hence, the type- 
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the trigger 45 to ride up on the cam surface 44. 
The latch 38 is thus forced out of engagement 
with the abutment 37 and the stressed spring 
instantly causes the hammer 36 to strike the 
ink-ribbon and the paper tape against the type- 
wheel. 

The mechanism is re-set by the depression 
of the pin 41 upon the return of the 
bellcrank 43. 

TIMING OF OPERATIONS 

The sequence of the mechanical opeiations 
and their time intervals are indicated in Fig. 10. 
The movements of the armature of the electro- 
magnet correspond to the letters Y and T, it 
being assumed that the code impulses are 
received free of distortion and are therefore 
square-topped. The effect of distortion is to 
displace the moment of transit of the armature, 
either forwards or backwards, and it will be 
observed that, provided the displacement does 
not encroach upon the middle portion of the 
impulses indicated by the shaded vertical lines 
over a period of 3.2 m.s., the signal selector will 
correctly identify the polarity of the impulses. 

The first movement of the armature, in re- 
sponding to the start impulse, releases the signal 
selector camshaft, which completes one revolu- 


tion in 130 m.s. and : 
then arrested by the stop 
signal. The commence- 
ment of rotation of this! 
camshaft is shown nei 
the middle of the start i 
signal, thus allowing for - 
the time required fof3 
the armature to releai 
the camshaft detent and 
for the camshaft to J 
accelerate and reach I 
speed. 

The first cam on the! 
signal selector actuate 
the knife-edge membe 
which locks the armature^ 
while the sword is being 
positioned. It will be 
observed that the tran| 
sit from the free to the! 
locked condition occu 

at the mid-portion of each code impu 

While the armature is locked the swort 
descends and, having been set in accordant 
with the polarity of the code impulse, it 
again and positions the distributor roi 
member. The upward movement of the-swonj 
is so timed that it is just clear of the armal 
at the moment the latter is unlocked. 

The signal selector also carries a cam loi 
effecting the release of the distributor 
The latter carries five cams which are timed 
position the five transfer bars during 
successive periods when the sword is in en| 
ment with the rocking member. 

The distributor camshaft carries two pi 
cams : one adapted to actuate the transfer l 
to release the clutches of the epicyclic 
immediately after the fifth transfer bar has bi 
set; the other, to release the printing camsta 
20 m.s. later. 

The rotation of the typewheel from, 
printing position to the next occupies 11® 
During this period the cam on the printing 
extends the printing hammer spring and 
the paper feeding pawl, simultaneously a dr 
ing the corrector tooth towards the con 
wheel. When the typewheel comes to r“ 
corrector tooth enters the corrector whei 



